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TAXONOMIC AND NOMENCLATURAL STATUS 
OF TROCHISCIA KÜTZING 
AND TROCHISCIA MONILIFORMIS MONTAGNE 


Paul C. SILVA 


Herbarium, University of California, Berkeley, California 94720-2465, USA. 


ABSTRACT — Trochiscia moniliformis Montagne (1838) was published as a marine species of the 
freshwater genus Trochiscia Kützing (1834). Accrediting Montagne with having established a 
genus of diatoms bearing the name Trochiscia is erroneous. The genus Podosira Ehrenberg (1840) 
is based on T. moniliformis. The correct name of this species is P. hormoides (Montagne) Kiitzing. 
The current treatment of Trochiscia as a genus of chlorococcalean algae is supposedly based on 
Kiitzing’s second use of the name (1845), but none of the four original species is identifiable. 
Therefore, the name should be rejected not only because it is a later homonym, but because its 
taxonomic application is uncertain. The name Glochiococcus De Toni (1888) is available for 
certain species originally assigned to Acanthococcus Lagerheim (1883) (not Acanthococcus Hooker 
f. & Harvey 1845 in the rhodophycean family Cystocloniaceae) and subsequently transferred to 
Trochiscia. 


RÉSUMÉ — Lors de sa publication, Trochiscia moniliformis Montagne (1838), fût considéré 
comme une espèce marine appartenant au genre d'eau douce Trochiscia Kützing (1834). Il est 
donc erroné de considérer que Montagne a établi un genre de diatoméee portant le nom 
Trochiscia. Le genre Podosira Ehrenberg (1840) est basé sur T. moniliformis. La dénomination 
correcte de cette espéce est P. hormoides (Montagne) K ützing. Le traitement habituel de Trochiscia 
comme genre d'algue verte (Chlorococcales) est soit-disant basé sur un usage ultérieur de ce nom 
par Kützing (1845), avec un second sens, mais aucune des quatre espéces originales n'est identi- 
fiable. Par conséquent, le nom doit étre rejeté, non seulement parce qu'il est un homonyme posté- 
rieur, mais aussi parce que son application taxinomique est incertaine. Le nom Glochiococcus De 
Toni (1888) est disponible pour certaines espèces assignées originellement à Acanthococcus Lager- 
heim (1883) (non Acanthococcus Hooker f. & Harvey 1845 qui est un genre d’algue rouge appar- 
tenant à la famille des Cystocloniaceae) et transférées ultérieurement dans le genre Trochiscia. 


KEY WORDS — Trochiscia, Podosira, Acanthococeus, Glochiococcus, diatoms. 


INTRODUCTION 


Although Camille Montagne was justly famed for his mastery of all groups 
of cryptogams, he ventured to describe only eleven new species of diatoms and is 
seldom encountered in diatom literature. It was thus a pleasant surprise to see the 
recent review of Montagne's diatomological efforts by J. P. Kociolek, D. Lamy, and 
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B. de Reviers (1995). Those authors provided detailed notes and photographs of type 
specimens and unpublished drawings housed in the Laboratoire de Cryptogamie, 
Muséum National d'Histoire Naturelle, Paris (PC). On seeing that their treatment of 
Trochiscia moniliformis Montagne (1838, p. 349) embodied some misinterpretations, I 
sent them my comments. Dr. de Reviers kindly invited me to publish these comments, 
to which I now add pertinent taxonomic and nomenclatural ramifications. 


TROCHISCIA MONILIFORMIS MONTAGNE 


In interpreting Montagne's Trochiscía moniliformis as the single species in a 
new genus, Kociolek e/ al. (1995) were perpetuating an error that may be traced back 
at least as far as Van Heurck's Treatise (1896, p. 555), in which Trochiscia Montagne 
appears in the index as a synonym of Podosira Ehrenberg (1840a, p. 161). In Mills 
(1935, p. 1671), Trochiscia Montagne is also listed as a synonym of Podosira, with T. 
moniliformis being referred to P. hormoides (Montagne) Kützing (1844, p. 52), based on 
Melosira hormoides Montagne (1839, p. 2). Van Landingham (1978, p. 4116), who also 
listed Trochiscia Montagne as a synonym of Podosira, confused the issue by adding as 
a second species T. antarctica Fritsch (1912, pp. 316, 325, pl. 10: fig. 30), which he 
annotated «(Not a diatom)». Finally, Robert Ross submitted an entry for Trochiscia 
Montagne to the Index Nominum Genericorum (Plantarum), which was published in 
1979 (Farr et al., 1979, p. 1806). 

The correct nomenclatural interpretation begins with the realization that 
Montagne, in describing Trochiscia moniliformis as an epiphyte of seaweeds in Peru, 
was adding a marine species to Trochiscia Kützing (1834, p. 64), a genus which until 
then included only freshwater species. Although Montagne did not cite Kützing, he did 
not claim that he was proposing a new genus, as he did elsewhere in the same paper 
("Acropeltis Montag. mss. nov. gen.", p. 355). Moreover, his description of 7. 
moniliformis agrees with the description of Trochiscia given by Kützing. Thus, the 
rationale for attributing a new genus to Montagne must rest on the fact that T. 
moniliformis turned out to be a diatom rather than a member of Kiitzing’s poorly 
defined genus of «Desmidiaceae liberae». 

After realizing that T. moniliformis was a diatom, Montagne (1839, p. 2) 
transferred it to Meloseira C. Agardh (1824, pp. XIV, 8), a genus whose name was 
subsequently conserved with the spelling Melosira. Without explanation, Montagne 
changed the epithet from moniliformis to hormoides, undoubtedly because of the prior 
existence of Melosira moniliformis C. Agardh (1824, p. 8). The latter species is usually 
cited M. moniliformis (O.F. Müller) C. Agardh, but Conferva moniliformis O.F. Müller 
(1783, р, 83, рі. Ш: figs. 1-5), the intended basionym, is a later homonym of C. 
moniliformis Withering (1776, p. 750) and is thus illegitimate and proscribed from 
serving as a basionym by Art. 45.4 of the International Code of Botanical 
Nomenclature (Greuter et al., 1994). Melosira moniliformis must thus be treated as a 
потеп novum in accordance with Art. 58.3 of the ICBN. The change in date of Melosira 
moniliformis from 1783 to 1824 renders this name superfluous and hence illegitimate 
since C. Agardh cited as a synonym Conferva inflexa Roth (1797, p. 203, pl. V: fig. 5), 
which he was obligated to adopt as the epithet-bringing name. 

The genus Podosira Ehrenberg (1840a, p. 161) was unequivocally based on 
Trochiscia moniliformis Montagne. However, in accordance with Art. 58.3 of the 
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ICBN, the intended combination Podosira moniliformis must be considered a nomen 
novum attributable directly to Ehrenberg because of the prior existence of Trochiscia 
moniliformis (Turpin) Meneghini (1837, p. 16), based on Tessarthonia moniliformis 
Turpin (1828, p. 316, pl. 13: fig. 18). Moreover, Ehrenberg was obligated to adopt the 
epithet hormoides, which Montagne (1839, p. 2) had previously proposed as a substitute 
for Trochiscia moniliformis Montagne. Kützing (1844, p. 52) rectified the situation by 
making the combination Podosira hormoides (Montagne) Kützing. Meanwhile, how- 
ever, Ehrenberg had published another superfluous and hence illegitimate name for 
Montagne's species, P. nummuloides Ehrenberg (1840b, p. 158). While Ehrenberg later 
reverted to using P. moniliformis, this name and P. nummuloides refer to one and the 
same species rather than to two different species as implied by Kociolek er al. 

In summary, the generic name Trochiscia Montagne and the combination 
Podosira moniliformis (Montagne) Kützing (cited by Kociolek er a/.) are fictitious. The 
correct name of the type species of Podosira Ehrenberg is P. hormoides (Montagne) 
Kützing. The synonymy follows: 





Podosira hormoides (Montagne) Kützing (1844, p. 52) 
Trochiscia moniliformis Montagne (1838, p. 349), nom. illeg. 
Melosira (''Meloseira”) hormoides Montagne (1839, p. 2) 
Podosira moniliformis Ehrenberg (1840a, p. 161), nom. illeg. 
Podosira nummuloides Ehrenberg (1840b, p. 158), nom. illeg. 


TROCHISCIA KÜTZING 


The generic name Trochiscia is problematic. It was applied by Kützing to two 
different genera, the first in 1834, the second in 1845. The first diagnosis, «Corpuscula 
vesiculosa plerumque globosa aut solitaria aut binatim aut quaternatim conjuncta», could 
apply to many different algae in more than one major taxonomic group. Kützing 
assigned the genus to the «Desmidiaceae liberae», alongside true desmids (e.g., 
Closterium and Micrasterias), diatoms (Biddulphia), and Chlorococcales (Scenedesmus). 
Of the six original species, three were newly described (T. solitaris, T. dimidiata, and 
T. elliptica) while three had been described previously by Turpin (1828) in the genus 
Heterocarpella Bory de Saint-Vincent (H. bijuga, H. quadrijuga, and H. amara). 

Kützing mentioned coloration for only three species, two of which were said 
to be green, and one olive-green. Neither Turpin's figures (pl. 13: figs. 13-15) nor those 
of Kützing (pl. XVIII: figs 74-77) are substantially helpful in deciding what those 
authors had in hand. After eleven years, Kützing (1845, p. 129) explicitly abandoned 
the genus Trochiscia as he had previously conceived it, but retained the name for a new 
genus of individual spherical or somewhat elliptical cells which were polygonal or had 
spines or tubercles. It is more or less in this sense that the generic name has persisted 
to the present time. 

Beginning with Trochiscia nivalis Lagerheim (1892, p. 530, pl. 28: fig. 23), 
several species of the genus have been described from snow and ice. In her monograph 
on kryovegetation, Kol (1968, pp. 141-143) included Trochiscia Kützing (1845) in the 
green algal order Chlorococcales, but without assigning it to a family. She recognized 
six species, including 7. antarctica Fritsch. 

In their monograph of planktonic Chlorococcales, Komárek & Fott (1983, 
pp. 448-453) placed the genus provisionally in the subfamily Lagerheimioideae of the 
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family Oocystaceae. They discussed five non-kryophilic species. The continued 
identification of this genus with Trochiscia Kützing (1845) seems to be a matter of 
courtesy, tradition, or inertia, since neither of these most recent treatments includes any 
of the four original species in the genus, all of which were described as new by Kützing 
(T. protococcoides, T. papillosa, T. palustris, and T. multangularis). Komärek & Fott 
(1983) admitted that none of the four original species were identifiable and pointed out 
the need for a taxonomic revision of the numerous species currently assigned to the 
genus, some of which probably represent zygospores of desmids and other algae. 

Komárek & Fott (1983) recognized with certainty only four species of 
Trochiscia — T. aciculifera (Lagerheim) Hansgirg, T. Aystrix (Reinsch) Hansgirg, 7. 
granulata (Reinsch) Hansgirg, and T. americana Kol — which they divided into two 
groups. Species in the first group (the first two species) were said to have spines, a thin, 
colorless, mucilaginous sheath, and a pyrenoid-bearing chloroplast in each cell. Species 
in the second group (the third and fourth species) were said to have tuberculate or 
reticulate cell walls without a mucilaginous sheath and one or more than one 
chloroplast in each cell, without pyrenoids. Reproduction by both hemizoospores and 
autospores is found in the first group, while only autospores are found in the second 
group. Komárek & Fott indicated that the generic name Acanthococeus Lagerheim 
(1883, p. 61) was available for the first group, the generic name «Cymatococcus Hansg. 
1888» for the second group. 

Trochiscia Kützing (1845) must either be conserved or rejected because it is 
a later homonym of Trochiscia Kützing (1834) and a name of uncertain taxonomic 
application. However, the course of action suggested by Komárek & Fott (loc. cit.) 
involves two nomenclatural problems. First, Acanthococcus Lagerheim is also a later 
homonym, being predated by Acanthococcus J.D. Hooker & Harvey (1845, p. 261), 
which applies to a currently recognized genus in the rhodophycean family Cystoclo- 
niaceae. The homonymy was addressed by De Toni (in De Toni & Levi, 1888, p. 457), 
who proposed the substitute name Glochiococcus for the later homonym. De Toni (or 
De Toni & Levi) proposed combinations in this generic name for seven species 
previously assigned to Acanthococcus while De Toni proposed a superfluous new name 
for A. aciculiferus Lagerheim, one of the two original species of that genus. 

Considering that Trochiscia is a poor candidate for conservation because of 
its indefinite taxonomic application, it seems reasonable to apply Glochiococcus De 
Toni to the two species referred to Acanthococcus by Komárek & Fott (loc. cit.). These 
two species thus may be called Glochiococcus aciculiferus (Lagerheim) P.C. Silva, comb. 
nov. (Acanthococcus aciculiferus Lagerheim, 1883, p. 62, pl. 1: fig. 21; type locali. 
Sundbyberg near Stockholm, Sweden) (Glochiococcus flahaultianus De Toni in De To: 
& Levi, 1888, p. 458, nom. illeg.) and G. hystrix (Reinsch) De Toni (in De Toni & Le 
1888, p. 458) (Acanthococcus hystrix Reinsch, 1886, p. 241, pl. XII: fig. 25; type locali 
South Georgia). The other six existing combinations in Glochiococcus are the followin, 


G. anglicus (A.W. Bennett) De Toni & Levi, 1888, p. 457. Acanthococcus anglicus A.W. 
Bennett, 1888, p. 2, pl. I: fig. 4. Trochiscia anglica (A.W. Bennett) Hansgirg, 
1888b, p. 128. 

G. granulatus (Reinsch) De Toni in De Toni & Levi, 1888, p. 458. Acanthococcus 
granulatus Reinsch, 1886, p. 239, pl. XI: figs. 3, 4. Trochiscia granulata 
(Reinsch) Hansgirg, 1888b, p. 128. 

G. hirtus (Reinsch) De Toni in De Toni & Levi, 1888, p. 458. Palmella hirta Reinsch, 
1866, pl. XXIV:D:IIL. Acanthococcus hirtus (Reinsch) Lagerheim, 1883, p. 61. 
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G. insignis (Reinsch) De Toni in De Toni & Levi, 1888, p. 458. Acanthococeus insignis 
Reinsch, 1886, p. 243, pl. XII: fig. 22a-c. Trochiscia insignis (Reinsch) 
Hansgirg, 1888b, p. 129. 

G. minor (Hansgirg) De Toni & Levi, 1888, p. 458. Acanthococcus minor Hansgirg, 
1885, p. 395. Trochiscia minor (Reinsch) Hansgirg, 188b, p. 129. 


G. palustris (Hansgirg) De Toni & Levi, 1888, p. 458. Acanthococcus palustris Hansgirg, 
1888a, p. 274. Trochiscia stagnalis Hansgirg, 1889, p. 135 (priority for T. 
palustris Kiitzing, 1845, p. 129). 


Acanthococcus Lagerheim (1883, p. 61) originally comprised two species, Palmella hirta 
Reinsch (1866) and A. aciculiferus Lagerheim (1883). The latter was said by Komárek 
& Fott (1983, p. 452) to be the best defined species in the genus and also the “Leitart” 
(ie., type) of its generic name. Because Glochiococeus is a substitute name for 
Acanthococcus Lagerheim, its type is the type of Acanthococcus aciculiferus (Lagerheim, 
1883: pl. I: fig. 21). 

The second problem with the treatment of Trochiscia suggested by Komárek 
& Fott (1983) is that there is no such thing as «Cymatococcus Hansg. 1888». Hansgirg 
(1888b, p. 129) described Kymatococcus as a section of Trochiscia to which he assigned 
T. arguta (Reinsch) Hansgirg (Acanthococcus argutus Reinsch, 1886, p. 242, pl. XII: 
figs. 19, 23), T. insignis (Reinsch) Hansgirg, T. obtusa (Reinsch) Hansgirg (Acantho- 
coccus obtusus Reinsch, 1886, p. 243, pl. XII: fig. 21a,b), and T. plicata (Reinsch) 
Hansgirg (Acanthococcus plicatus Reinsch, 1886, p. 242, pl. XII: fig. 20). Printz (1927, 
p. 124) listed «Cymatococcus Hansgirg» as a synonym of Trochiscia, and he was 
followed in this error by Komárek & Fott (loc. cit.). Because neither of the two species 
referred to «Cymatococcus» by Komárek & Fott (loc. cit.) was included in Trochiscia 
sect. Kymatococcus by Hansgirg, elevation of this section to generic rank should await 
a monographic revision of these poorly known green unicells. 
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ABSTRACT — Navicula spinifera Bock, a little-known subaerial diatom reported only once in the 
literature so far, was studied from material collected at several sites in Turkey. Its morphology was 
examined with the light and scanning electron microscope, enabling an assessment of its 
taxonomic position within the classification proposed by Round et al. (1990) for the Naviculales. 
The extension of the plastid beneath both valve faces, the presence of a stigma and a longitudinal 
canal, of which the inner wall is developed into an arched flap-like structure at the opposite side 
of the stigma, as well as the dentate valvocopulae, allow the species to be accomodated within 
Luticola, rather than within Diadesmis. Yet, it presents certain features which affiliate it with the 
latter genus as well (c.g. elongated poroids, linking spines, absence of notches on the mantle edge, 
simplicity of the raphe). The transfer of Navicula spinifera to Luticola is proposed, after examining 
the specific characters of this genus. It is suggested that the formation of band-like colonie 
as displayed by this species, may be advantageous for small-sized subaerial diatoms exhibiting a 
saxicolous microhabitat specialization. In addition, the new combination Luticola nivaloides 
(Bock) Denys & De Smet is proposed for Navicula nivaloides Bock. 





RESUME — Navicula spinifera Bock, une diatomée subaérienne assez mal connue, a été étudiée 
à partir de récoltes effectuées dans plusieurs sites de Turquie. L'examen de sa morphologie en 
microscopie photonique et au microscope électronique à balayage a permis de déterminer sa 
position taxinomique dans la classification proposée par Round e al. (1990) pour les Naviculales. 
Le développement du chloroplaste sous les deux valves, la présence d'un stigma et d’un canal 
longitudinal dont la paroi intérieure forme un relévement en arc du cóté opposé au stigma, ainsi 
que les valvocopulae dentées, indiquent que cette espèce serait mieux placée dans le genre Luticola 
que dans le genre Diadesmis. L'espéce présente néanmoins certaines caractéristiques qui la 
rapprocheraient de ce dernier genre (par exemple, poroides alongés, épines de jonction, absence 
d'encoches au bord inférieur du manteau, raphé trés simple). Le transfert de Navicula spinifera 
dans le genre Luticola est proposé, après examen et discussion des critères qui permettent de 
définir ce genre. L'hypothèse est proposée que la formation de colonies en bandes, comme observé 
chez l'espèce étudiée, est favorable à des diatomées subaériennes de petite taille, adaptées à une 
vie saxicole. En outre, la nouvelle combinaison Luticola nivaloides (Bock) Denys & De Smet est 
proposée pour Navicula nivaloides Bock. 


KEY WORDS — Bacillariophyceae, Navicula spinifera, Navicula nivaloides, Luticola, Diadesmis, 
saxicolous diatoms, morphology, ultrastructure, colonial growth, Turkey. 
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INTRODUCTION 


Since its description by Bock (1970), no further records of the subaerial 
diatom Navicula spinifera seem to have appeared in the literature. So far the species has 
only been recorded from wall joints at two sites: San Gimignano (Italy) and Bodiam 
Castle, Sussex (South England; not mentioned by Hartley, 1986). To some extent this 
comes as a surprise since it is quite characteristic and easily recognized. The row of 
large spines ornamenting the valve margin, from which the species lends its name, and 
its tendency to form short ribbon-like colonies are certainly some of its more prominent 
features, shared with only few others in the genus Navicula Bory in its ‘classic’ 
conglomerate sense (e.g. Hustedt, 1961-1966). With the epithet Navicula now. being 
reserved for the group of taxa morphologically similar to the typus generis N. 
tripunctata (O.F. Müller) Bory (Cox, 1979), most of the ribbon-forming species, with 
or without marginal spines, have been placed in the resurrected genus Diadesmis 
Kützing (Round eż al., 1990). Occasionally, marginal spines may also be present in 
members of Luticola Mann in Round et al., the second genus within the Diadesmida- 
ceae Mann in Round et al., comprising the group of taxa allied to Navicula mutica 
Kützing (Round et al., 1990) and including the stigma-bearing species of Navicula subg. 
Punctulata (Grun.) Patr. Such is the case in L. lagerheimii (Cleve) Mann in Round et 
al, à South-American species, which also grows in band-like colonies, like most 
Diadesmis spp. Both Diadesmis and Luticola are especially common in subaerial 
habitats, 

The taxonomic position of Navicula spinifera has remained undetermined so 
far. Krammer & Lange-Bertalot (1986) acknowledge that the presence of an isolated 
stigma in the central area of the valve points to a relation with the N. mutica group, 
but that its tendency to form (short) chains and the presence of linking spines are 
features shared with Diadesmis gallica W. Smith. This uncertainty is also reflected by 
the fact that, unlike very few other species in the vicinity of N. mutica or D. gallica, N. 
spinifera was not reallocated by Mann (Round et al., 1990). 

In view of the problems associated with the revision of Navicula s.l, (see e.g. 
Reichardt, 1992; Lange-Bertalot & Moser, 1994) a closer examination of the ‘left-over 
species’ in this group is not without importance. Although Round er al. (1990, p. 532) 
state in their discussion of Luticola that “There is little risk of confusing with any other 
genus ...", and Krammer & Lange-Bertalot (1986) do not disfavour the separation of 
the Navicula mutica group as a separate genus, Lange-Bertalot's (1993, p. 89) comment 
“Die Definitionen, verbunden mit den Zuordnungen von Taxa zu den Gattungen 
Luticola, ... können (vorläufig?) noch überhaupt nicht überzeugen." clearly indicates 
the need for further study in this respect. 

The occurrence of Navicula spinifera in some samples collected by the first 
author to study subaerial diatom assemblages of West-Turkey and Anatolia, allowed 
a more detailed appreciation of the frustule morphology of this species, using both light 
microscopy (LM) and scanning electron microscopy (SEM), as well as some 
observations on the plastid in intact cells. The results and their bearing on the position 
of the species and the generic characters of Diadesmis and Luticola are discussed in this 
paper. Additionally, the taxonomic status of Navicula nivaloides Bock is reconsidered, 
based on the investigation of Turkish material. 
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MATERIAL AND METHODS 


Navicula spinifera was found in the following samples (percentages are based 
on counts of at least 500 valves; + indicates presence outside the count): 


1, Urgup, 23-4-1987; scrapings from moist piece of calcareous volcanic tuff, scantely 
grown with liverworts, on the floor of a small cave used as a water reservoir; some > 
m from the entrance and shaded; Navicula spinifera 3.3 %, Diadesmis gallica 30.9 %, 
D. contenta (Grun.) Mann 22.4 %, Denticula subtilis Grun. 19 %, Amphora normannii 
Rabenh. 17.5 %. 


2. Ürgup, 28-4-1987; rather dry mosses (Tortella sp.) on calcareous volcanic tuff rock 
overhanging a dried-up water reservoir; shaded; Navicula spinifera 70.9 %, Luticola 
mutica (Kütz.) Mann in Round et al. 18.7 %. 


3. Ortahisar, 24-4-1987; scrapings from seepage track on rock wall of calcareous 
volcanic tuff, Navicula spinifera 0.2%, Amphora veneta Kütz. 713.1 %, Nitzschia 
hantzschiana Rabenh. 6.9 %. 


4. Kekova Island, 4-5-1987; rather dry mosses (Tortella sp.) on lime-stone wall of 
vaulted passage; shaded; Navicula spinifera 0.2 %, Navicula nivaloides Bock 33.6 % (see 
appendix), Diadesmis contenta 31.2 %, Hantzschia amphioxys 22.4 %. 


5. Dalyan, 7-5-1987; slightly damp mosses (Tortella sp.), moistened by some dripping 
water from time to time, on wall of Lycian tomb excavated in lime-stone rock; shaded; 
Navicula spinifera 0.4 %, Nitzschia hierosolymitana Mann 67 %, Hantzschia subrupes- 
tris Lange-Bertalot 18.4 %. 


6. as No. 3; rather moist mosses (Fissidens sp.) on weathered floor of the burial 
chamber, wetted by water dripping from the ceiling; shaded; Navicula spinifera 5.6 %, 
Nitzschia hierosolymitana 52.8 Yo, Navicula nivaloides 8 %, Luticola nivalis (Ehrenb.) 
Mann in Round et al. 7.6 %. 


7. Ephesos, 10-5-1987; rather dry mosses (Tortella sp.) on calcareous sand-stone wall 
of vault in the “Bath of the Drunks”; shaded; Navicula spinifera +, Diadesmis contenta 
98 %. 


The samples were cleaned by adding H,O, and heating to 80 °C for about 
1 h, whereafter the reaction was completed by addition of KMnO,. Carbonates were 
removed with 1 N HCl. Solutes were removed by washing with distilled water and 
subsequent settling in test tubes. Cleaned material was mounted in Naphrax and 
observed with a Leitz Orthoplan microscope (DIC optics). Fresh material was 
suspended in water to examine shape and position of the plastid. For SEM, some 
suspension of cleaned material was filtered over Milipore RA 1.2 um and pieces of filter 
were mounted on aluminium stubs, air-dried and gold-coated. A Philips SEM 515 was 
used, operated at 20 kV. Most observations were made on sample No. 2 from Urgup, 
which yielded the highest concentration of frustules. Splits from samples 2 and 4 were 
deposited in the collection of the Nationale Plantentuin van Belgié, Meise (BR). 
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RESULTS 


Frustule morphology. 


The cells observed in the LM largely fit the description given by Bock (1970; 
and repeated in Krammer & Lange-Bertalot, 1986). In girdle view (Figs 1-5), the 
heavily silicified cells are rectangular to square, with rounded corners, giving them a 
barrel-like appearance. As the pervalvar height of entire cells often exceeds their width, 
girdle views occur more commonly than valve views. The pervalvar height of single 
cells was measured to vary between 5.4 and 14 um; their length ranged from 8.1 to 
14.6 um (9-15 according to Bock, 1970). Often the edges of some of the copulae can 
be observed. With a length of 0.5 to 2.5 pm (if not worn), the conical marginal spines 
are quite obvious (Figs 1-2). They are situated at the junction of valve face and mantle, 
and directed somewhat outward from the pervalvar axis. They are sharply pointed and 
ca. 0.5 um thick at their base. Their distance from each other is rather irregular, with 
a density amounting to 6-10 in 10 um. Unlike in Diadesmis gallica or D. brekkaensis 
(Petersen) Mann, they are always present. A single row of coarse elongated poroids, 
about 14 to 18 in 10 pm, is present on the rather narrow mantle, somewhat below the 
spines (Figs 2-3). 

The valve face is broadly elliptic to rhombic with obtuse ends (Figs 6-15). The 
width varies between 5.9 and 9.7 um (7 to 9 in Bock, loc.cit.). The filiform raphe is 
situated in the middle of the valve. It is straight or slightly curved. The terminal ends 
are inconspicuous and without terminal fissures (Figs 6, 9). The proximal endings are 
rather distant and appear as very small roundish pores (Figs 6, 9). 

In general, the valve has two rows of rounded to more or less elongated 
poroids on both sides of the raphe, forming radiate striae with a density of 20 to 24 
in 10 m, measured along the raphe (which agrees with Bock’s drawings — the number 
of only 15-18 striae per 10 um indicated by this author refers to measurements at the 
margin of the valve), The outer row follows the circumference of the valve. Its poroids 
are more strongly elongate, except in the part between the central raphe endings, where 
they rapidly become shorter, leaving a broad more or less rectangular to oval central 
area, The inner row of smaller poroids is situated close and + parallel to the raphe, 
sometimes slightly bending outward shortly before the central raphe endings, between 
which it is always interrupted. Accordingly, the axial area is narrow and linear or 
slightly widened towards the middle. Some isolated poroids or a third row of them may 
occur between the inner and outer rows. If present, this row is often reduced to the 
more distal parts (Fig. 26). The poroids, especially those of the outermost row, are 
commonly placed rather irregularly and of different length, resulting in a wavy 
disposition of the valve ornamentation. 

Usually, the central area presents a number of vague markings of indistinct 
nature (Bock's "Strukturrudimente"). An isolated stigma is present in the part of the cen- 
tral area from which the central raphe endings are turned away, about halfway between 
raphe and valve margin. The appearance of the stigma varies with focussing, becoming 
more square to slightly elongate at high focus and more or less round at low focus. 

At low focus, the spines at the valve margin show up as black dots. Due to 
the gentle slope of the mantle, its row of poroids can be detected near the valve rim, 
even when the valve is not tilted. 
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With the SEM, the cingulum can be seen to consist of up to eight open bands 
with well developed ligulae (Figs 16-19). The valvocopula fits to the mantle with 
a stepped suture, and posesses coarse tooth-like projections, which extend over 
the transapical costae on the mantle interior (Figs 20-21), Contrary to Diadesmis, 
Luticola species are known to have dentate valvocopulae (Round er al., 1990). In both 
genera, the copulae usually have one or two rows of perforations. These may be small 
round pores or, in the case of Diadesmis, more slit-shaped as well (Rosowski, 1980; 
Phipps & Rosowski, 1983; Mayama & Kobayasi, 1986; Round et al., 1990; Albertano 
et al., 1995). In spite of an intensive search, we were unable to find any trace of 
perforations on the exterior part of the cingular bands in Navicula spinifera. Two rows 
of very fine grooves or pits could be observed on the inside of the valvocopulae only 
(Figs 21-22). 

The mantle presents no special features apart from the row of large poroids. 
Its edge is smooth; small notches, such as those occurring in Luticola spp. (Round el 
al., 1990), are absent. The upper part of the mantle and the valve face are in an obtuse 
angle to each other. 

The adherence of cells to each other is maintained by the valve faces and the 
interdigitating linking spines of variable length (Fig. 19). The latter may be lodged 
firmly against the mantle of the sibling cell, or their slight curvature may allow them 
to be hooked into each other (Figs 23-24). The spines are thorn-shaped and are not 
flattened or spatulate such as in Diadesmis gallica (see Lange-Bertalot, 1980; St. Clair 
et al., 1981; Round et al., 1990; Albertano ef al., 1995). Sometimes two spines are 
joined to each other at their base (Figs 18, 23-24). 

The external valve faces of different cells show considerable variation in the 
position, presence and size of structural elements. Whereas some have an essentially 
smooth surface, with only some minor irregularly formed or wart-like silica deposits in 
the central area (Fig. 25), the valve faces of others are roughened by more extensive 
outgrowths both in the centre and between the poroids, where they may even form 
longitudinal ridges (Figs 26-27). Near the proximal raphe endings, one or two horn-like 
projections of almost up to 1 um long may emerge. This marked surface texture may 
provide additional adherence for neighbouring cells. Their lesser development or 
absence in some valves does not appear to result from erosion. Beside the proximal 
raphe endings and in the central area small pit-like depressions may be present, which 
do not penetrate the wall completely (Figs 25-26). Sometimes these may extend to the 
closest poroids, or even along most of the raphe (Fig. 28). Rather similar structures are 
found with Diadesmis gallica and D. contenta, but here their shape and placement is 
more regular (Krammer & Lange-Bertalot, 1986; Round et al., 1990). Luticola 
goeppertiana (Bleisch) Mann in Round et al. presents a row of rounded pits at the edge 
of the central area opposite from the stigma (Mayama & Kobayasi, 1986). 

The raphe slit is bordered by thin siliceous ridges (Figs 25-27). Externally, the 
terminal and proximal ends of the raphe are slightly dilated to very small drop-shaped 
pores of similar shape, the former keeping some distance from the edge of the valve. 
The central raphe ends are slightly bent away from the stigma. A similarly simple 
structure is found in some Diadesmis spp. as well, although others present T-shaped 
raphe endings. In Luticola, they are generally more extensive and fissure-like (e.g. 
Lange-Bertalot & Bonik, 1978). Occasionally, the raphe may be reduced to some extent 
(Fig. 27), although none of the specimens we observed was completely devoid of a 
raphe, as can happen in certain Diadesmis spp. The external opening of the stigma is 
elongate (Figs 25, 27-28). Compared to the remaining poroids, the openings of those 
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in the middle of the outer row are very small and always round (Figs 25-26). The 
poroids on the rather gently sloping mantle are aligned with those on the valve face. 

This is even clearer when the valve is viewed from the interior, where the 
alignment of the corresponding elongate alveoli becomes visible (Fig. 29). In intact 
valves the alveoli of the valve face, each receiving the poroids of a single striae, and 
those of the mantle are separated by a narrow ridge (Fig. 30). When this is eroded 
away, the underlying longitudinal canal, formed by a fairly broad interruption of the 
transapical costae, becomes visible (Fig. 29). The transapical costae (interstriae in the 
terminology of Mayama & Kobayasi, 1986) are only slightly thickened at the low 
linking bars and carry no struts. On the side of the valve opposite the stigma, the slope 
of the transapical costae is distinctly stepped about halfway up. In the middle of the 
valve and opposite from the stigma, the inner wall of the longitudinal canal is 
developed into a rather narrow arched siliceous flap, with an entire concave margin 
(Figs 29-31), similar in shape to that of Luticola mutica (see Cox, 1977, pl. 1, fig. 4). 
The interior opening of the stigma consists of a very small rounded pore situated at the 
same place as the external slit (Figs 29-30). With the exception of a very slim circular 
rim around the pore, there are no special structures such as have been documented for 
several species of Luticola (Lange-Bertalot & Bonik, 1978; Mayama & Kobayasi, 1986; 
Round et al., 1990). The internal opening of the raphe is a mere straight slit, which is 
broader than the exterior one. The proximal ends may be deflected towards the 
stigma-bearing side of the valve (Fig. 29), i.e. in a direction opposite to that on the 
outer valve face. There is no helictoglossa. In the centre, the wall is thickened to a 
broadly rectangular stauros (Fig. 30). 


Life form and cell contents. 


The cells are solitary or remain in short chains, usually of only 2-3 (Figs 3-5, 
18), but occasionally up to 6 cells long (Fig. 19). They appear to be capable of rather 
strong adhesion to soil matter. 

Each cell contains one plastid with a central pyrenoid lying against one side 
of the girdle and extending beneath both valve faces with large entire lobes (Figs 
32-33). In a fully expanded plastid, these lobes may extend below almost the entire 
valve face. According to Round et al. (1990) this type of plastid is the more common 
in Luticola, whereas in Diadesmis it extends only below one of the valves in most cases. 
However, there appears to be no longitudinal indentation of the lobes beneath the 
raphe as mentioned by these authors for Luticola. The cells may contain several highly 
refractive spherical bodies, which can be quite large, and presumably represent oil 
droplets. 


DISCUSSION 


With exception of the apparently incompletely perforated copulae, the 
characters of Navicula spinifera fit well with those mentioned for the Diadesmidaceae 
by Round et al. (1990). The observations concerning plastid type, presence of a stigma, 
longitudinal canal and dentate yalyocopulae all indicate that N. spinifera should be 
transferred to Luticola. Frustular features may be more important than plastid type in 
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this respect, since the plastid may occasionally extend below both valves in Diadesmis 
as well (Round et al., 1990). Moreover, the flap-like structure on the inside of the valve 
opposite the stigma is restricted exclusively to Luticola; the significance of its shape as 
a species character certainly deserves more attention. The obtuse angle between mantle 
and valve face seen in this species, and the prominent central pyrenoid (D. G. Mann, 
1995, pers. comm.) are other features that suggest a link with Luticola, not Diadesmis. 
We therefore propose the following combination: 


Luticola spinifera (Bock) Denys & De Smet, comb. nov. 
Basionym: Navicula spinifera Bock 1970. Nova Hedwigia Beih. 31, p. 426-427, pl. 1, 
fig. 12-14, pl. 2, figs 36-37. 


Besides the linking spines and the tendency to form bands, several other 
features are reminiscent of Diadesmis: the extremely simple raphe structure, the more 
distinctly elongate shape of the poroids (especially on the mantle), the relatively large 
number of copulae, absence of longitudinal indentations in the chloroplast beneath the 
raphe, and the lack of notches on the edge of the mantle, In part these may represent 
loss or reduction of features present in other Luticola species, and may have developed 
as convergent adaptations to more extreme environmental conditions. Also, it should 
be recognized that habitat isolation may be considerable in certain subaerial 
environments, enhancing diatom speciation (see Johansen & Rushforth, 1994). The 
intrageneric variability of these characters should, nevertheless, be accounted for in the 
delimitation of Luticola. This study indicates that certain plastid and alveolar features, 
the structure of the valvocopula, presence of a longitudinal canal and a related flap-like 
structure, as well as of a stigma, can be considered, presumably, as the more distinctive 
diagnostic criteria for this group. In our opinion Luticola — which even in the LM 
presents a fairly homogeneous general aspect — is sufficiently different from other 
Navicula sensu lato to merit consideration as a separate and practicable taxonomic unit, 
A more comprehensive revision of the members of Luticola might, however, contribute 
further to the question which set of characters defines this genus best, 

As a “simplified” Luticola, the species studied here can be considered as 
morphologically transitional between this genus and Diadesmis. The latter essentially 
occupies subaerial habitats (e.g. Krammer & Lange-Bertalot, 1986; Round et al., 1990) 
— although there is at least one record of what appears to be a Diadesmis sp. from the 
marine sublittoral (Navarro, 1982; according to D. G. Mann, pers. comm. 1995, its 
identity with D. contenta is doubtful) — whereas members of Luticola have a wider 
distribution, including various brackish and fresh waters as well. Up to now, L. 
spinifera was exclusively encountered as a saxicolous species, and it may be no 
coincidence that it shares the ability to form small colonies with Diadesmis spp., 
specialized to withstand the more extreme conditions of life in arid environments. A 
small cell size can be considered advantageous in this habitat (Bristol, 1920; Lund, 
1946), and intraspecific size reduction with increasing drought stress is a well-known 
phenomenon in diatoms (e.g. Beger, 1927; Lund, 1945; Bock, 1963). Colony formation 
might offer some compensation for certain less positive consequences of a small size, 
such as enhanced displacement from the growing site to less suited microhabitats by 
water or wind (see below) or stronger grazing. Moreover, it will significantly reduce the 
surface from which water may be readily lost, especially if the girdle elements provide 
in a prolonged additional sealing of the contact area between cells, such as observed 
in Luticola spinifera. Filamentous growth is also observed in representatives of other 
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diatom genera occurring in lithophytic vegetations such as Achnanthes Bory, Melosira 
C. Ag. and Orthoseira Thwaites. 

Although a biraphid species, the valve structure (viz. spines and outgrowths 
of the valve face) and colonial habit of L. spinifera must limit its ability for 
autonomous movement considerably (cf. the tendency towards raphe reduction, also 
seen in Diadesmis). This will reduce its competitiveness in a soil environment, where 
mobility is required to provide and maintain optimal ambient conditions with regards 
to moisture, light and nutrients (see Lund, 1945; Brendemühl, 1949; Bock, 1963). This 
may explain why this diatom appears to occur preferentially on sheltered, more 
strongly inclined rock surfaces colonized by mosses and in comparable microhabitats 
with only very shallow soil development. 

With regard to its ecology, it may be significant that L. spinifera was always 
found on calcareous substrates. Also, it may be one of the relatively few continental 
diatoms with a more restricted geographical distribution, ie. centred around the 
Mediterranean (see Bock, 1970). Our observations from Turkey suggest that it may be 
less uncommon in suitable habitats throughout this region than supposed previously. 


APPENDIX 


As mentioned in the introduction, Mann (in Round et al., 1990) has already 
transferred nearly all of the species in the Navicula mutica group to Luticola. Besides 
L. spinifera, this was, however, also not the case for Navicula nivaloides Bock, another 
subaerial diatom (Bock, 1963; see also Germain, 1981 and Krammer & Lange-Bertalot, 
1986). In the LM (Figs 34-35, 37) this species mainly differs from Luticola nivalis (Fig. 
36) — the most resembling species (it is distinctly different from Navicula pseudonivalis 
Bock both in outline and structure) — by having no more than three rows of areolae, 
of which the marginal ones appear elongated and distinctly spaced from the single row 
next to the raphe. Overall, the ornamentation of the valve face of N. nivaloides as 
apparent in the LM is somewhat similar to that of L. spinifera. SEM observations (Figs 
38-41) show a number of typical Zuticola features. These include the presence of a 
stigma with internal cover (Figs 38-39), a stauros-like central nodule (Figs 39-40), and 
a longitudinal canal (Fig. 41). The flap-like structure is reduced here to a narrow 
undulating rim (Fig. 40). Externally, the central raphe endings are curved away from 
the stigma, whereas the hooked polar fissures are fairly large and terminate on the 
mantle. The helictoglossae are rather well-developed (Fig. 39). The mantle bears a 
single row of round poroids (Figs 38, 40). The poroids on the valve face are small and 
more or less round (Fig. 38); the more elongate appearance of the markings in the LM 
results from the alveolar structure. As in L. spinifera, there appear to be no notches at 
the mantle edge (Figs 39-40). In view of these observations Navicula nivaloides should 
be recombined as well. 


Luticola nivaloides (Bock) Denys & De Smet comb. nov. 


Basionym: Navicula nivaloides Bock 1963, Nova Hedwigia 5: 236-237, pl. 2, figs 142- 
149. 


Source : MNHN, Paris 
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LEGENDS TO FIGURES 


Figs 1-15. Navicula spinifera in the LM (Turkey, different localities). Fig. 1. Girdle view of valve 
with copulae, focused om the spines. Fig. 2. Girdle view of complete cell, focused on mantle 
areolae. Figs 3-5. Colonies of a few cells — Note how cells also remain linked to each other by 
the girdle elements. Figs 6-15. Valve views showing variation in form, size and structure (Figs.8 
and 9 are the same valve at high and low focus respectively). Fig. 16. Navicula spinifera in the 
SEM (Turkey, sample 2). Girdle view of dividing cell. Scale bars = 10 um. 





Figs 17-20. Navicula spinifera (SEM). Urgup, sample 2. Fig. 17. Girdle view of cell showing 
alternating copulae with large ligulae. Figs 18-19. Chains of 3 and 6 cells respectively. Scale bars 
= 10pm. Fig, 20. Frustule with one of the valves detached (background), showing dentate 
valvocopula. Scale bar — 1 um. 


Figs 21-25. Navicula spinifera (SEM). Urgup, sample 2. Figs 21-22. Interior views of valvocopulae, 
showing double rows of what appear to be only pits or grooves. Figs 23-24. Details of 
interdigitating linking spines. Scale bars — 1 um. Fig. 25. Valve face of the "smooth" type. Note 
the elongate outer opening of the stigma, the circular poroids bordering the central area, 
depressions along the proximal raphe ends, and small terminal pores of the raphe. Scale bar — 
10 um. 


Figs 26-28, Navicula spinifera (SEM). Urgup, sample 2. Valve faces of the "rough" type. Note the 
large horn-like central extensions on fig. 26, the reduced and partly deformed raphe on fig. 27, 
and the extensive depressions along the raphe in fig. 28. Scale bars = 1 pm. 


Figs 29-31. Navicula spinifera (SEM). Urgup, sample 2. Internal views of the valve. Fig. 29. 
General view showing the simply structured raphe and round stigma, alveoli and exposed 
longitudinal canal interrupting the transapical costae. Fig. 30. Oblique view showing stauros and 
the ridge covering the longitudinal canal (arrow). Fig. 31. Detail of the central part showing the 
arched flap-like structure (arrow), and the teeth of the valvocopula extending over the transapical 
ribs. Scale bars = 1 um. Figs 32-33. Navicula spinifera cells with plastids in valve and girdle view 
respectively (drawn from the LM). Figs 34-35, 37. Navicula nivaloides Bock from Kekova Island, 
sample 4 (LM). Fig. 36. Luticola nivalis (Ehrenb.) Mann in Round et al. from Dalyan, sample 6, 
in comparison (LM). Scale bars — 10 um (vertical for figs 36-37). 


Figs 38-41. Navicula nivaloides from Kekova Island, sample 4 (SEM). Fig. 38. Oblique external 
view of a frustule, Figs 39-40. Oblique internal views showing stauros, helictoglossae, covered 
stigma (39, arrow), narrow undulated flap (40, arrow) and entire mantle margins. Fig. 41. Internal 
view showing demarcation of the longitidinal canal (arrow). Scale bars = 10 um. 


Source : MNHN. Paris 
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FLORA DIATOMOLOGICA DEL EMBALSE PASO 
DE LAS PIEDRAS (ARGENTINA). III. 
FAMILIAS EPITHEMIACEAE, BACILLARIACEAE 
Y SURIRELLACEAE (O. PENNALES) ! 


Silvia E. SALA 


Departamento Científico Ficología Facultad de Ciencias Naturales y Museo. 
Paseo del Bosque s/n. 1900. La Plata 


ABSTRACT — The diatom flora of Paso de las Piedras impounding and affluents, Buenos Aires 
Province, Argentina, was studied. In this paper we present those species and varieties that belong 
to the families Epithemiaceae, Bacillariacae and Surirellaceae, Each taxon, studied with light 
and/or scanning electron microscope, is described and illustrated. The taxonomic information is 
completed with references about geographic distribution and ecological requirements. Surirella 
caspia Brun and Surirella brebissonii Krammer et Lange-Bertalot var. kuetzingii Krammer et 
Lange-Bertalot, new records for Argentina, are included, The valve morphology of 5. caspia is 
described, showing a new structure of the alar canals. 


RESUME — La flore diatomique du lac Paso de las Piedras et de ses affluents, province de 
Buenos Aires, Argentine a été étudiée. N'ont été présentées dans cet article que les espéces 
appartenant aux familles Epithemiaceae, Bacillariacae et Surirellaceae. Chaque taxon, étudié par 
microscopie photonique et/ou électronique à balayage, a été décrit et illustré. L'information 
taxinomique est complétée à l'aide de références concernant la distribution géographique et les 
contraintes écologiques. Surirella caspia Brun and Surirella brebissonii Krammer et Lange- 
Bertalot var. kuetzingii Krammer et Lange-Bertalot, sont citées pour la premiére fois en Argentine. 
La morphologie valvaire de S. caspia est décrite, montrant une nouvelle structure des canaux 
alaires. (Traduit par la Rédaction). 


RESUMEN — La flora del embalse Paso de las Piedras y afluentes, Provincia de Buenos Aires, 
Argentina, fue estudiada. En este trabajo se presentan las especies y variedades pertenecientes a 
las familias Epithemiaceae, Bacillariaceae y Surirellaceae. Cada taxón, estudiado con microscopio 
óptico y electrónico de barrido, se describe e ilustra, La información taxonómica se completa con 
referencias sobre distribución geográfica y requerimientos ecológicos. De los taxa tratados 
Surirella caspia Brun y Surirella brebissonii Krammer et Lange-Bertalot var. kuetzingii Krammer 
et Lange-Bertalot son nuevas citas para Argentina. Se describe la morfología valvar de $. caspia 
mostrando una nueva estructura de los canales alares. 





' Este trabajo forma parte de la Tesis Doctoral N? 614, Facultad de Ciencias Naturales y Museo, 
Universidad Nacional de la Plata, Argentina. 


Source : MNHN. Paris 


96 S. E. SALA 


INTRODUCCIÓN 


El presente trabajo forma parte de un estudio realizado a fin de relevar la 
flora diatomológica del embalse Paso de las Piedras y afluentes, considerando aspectos 
morfológicos, sistemáticos y autoecológicos. Como resultado de ese análisis fueron 
determinadas y descriptas 121 especies y variedades, dándose a conocer en esta 
publicación los taxa pertenecientes a las Familias Epithemiaceae, Bacillariaceae y 
Surirellaceae del Orden Pennales. 


MATERIALES Y MÉTODOS 


Las muestras en las que se basa este trabajo fueron tomadas en el Embalse 
Paso de las Piedras, río Sauce Grande y arroyo El Divisorio, Provincia de Buenos 
Aires, Argentina y se encuentran depositadas en el Herbario del Departamento 
Científico de Ficología del Museo de Ciencias Naturales de La Plata, bajo los 
siguientes números : 


3390 (LPC) : Arroyo El Divisorio, 4-4-88, Sala 

3392 (LPC) : Arroyo El Divisorio, 5-2-89, Guerrero 
3394 (LPC) : Embalse Paso de las Piedras, 13-7-88, Sala 
3395 (LPC) : Río Sauce Grande, 12-7-88, Sala 

3398 (LPC) : Río Sauce Grande, 20-5-88, Sala 

3399 (LPC) : Arroyo El Divisorio, 16-5-88, Sala 

3400 (LPC) : Embalse Paso de las Piedras, 4-4-88, Sala 
3402 (LPC) : Embalse Paso de las Piedras, 17-5-88, Sala 
3404 (LPC) : Embalse Paso de las Piedras, 17-5-88, Sala 
3411 (LPC) : Embalse Paso de las Piedras, 7-7-88, Sala 
3412 (LPC) : Embalse Paso de las Piedras, 4-7-88, Sala 
3439 (LPC) : Embalse Paso de las Piedras, 5-11-88, Sala 
3440 (LPC) : Arroyo El Divisorio, 15-11-88, Sala 

3451 (LPC) : Embalse Paso de las Piedras, 5-1-89, Sala 
3455 (LPC) : Embalse Paso de las Piedras, 3-1-89, Sala 
3456 (LPC) : Arroyo El Divisorio, 3-1-89, Sala 

3457 (LPC) : Río Sauce Grande, 4-1-89, Sala 

3466 (LPC) : Embalse Paso de las Piedras, 17-5-88, Sala 
3470 (LPC) : Arroyo El Divisorio, 16-5-88, Sala 

3471 (LPC) : Río Sauce Grande, 20-5-88, Sala 








La caracterización del área de estudio y la metodología empleada en el 
muestreo y análisis del material han sido detalladas en el trabajo « Flora diatomológica 
del Embalse Paso de las Piedras I » (Sala, en prensa). El esquema clasificatorio seguido 
es el de Simonsen (1979). En los aspectos nomenclaturales se siguió, en general, a Van 
Landinghan (1967-1979). La información sobre el habitat, que acompaña la descrip- 
ción de cada taxón, fue extraída principalmente de Patrick & Reimer (1975), Luchini 
& Verona (1972) y Krammer & Lange-Bertalot (1988). Asimismo se menciona la 
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distribución geográfica de todos los taxones tratados, completándose la información 
sobre Argentina con las citas posteriores a los catálogos de Luchini & Verona (loc. cit.), 
Tell (1985) y Ferrario & Galván (1989). La terminología empleada es la propuesta en 
Anonymous (1975) y Ross et al. (1979). 


OBSERVACIONES 


Familia Epithemiaceae 


Género Epithemia Brébisson 


Epithemia sorex Kützing (Fig. 1 U) 
Kützing 1844, Kieselschal. Bacill., p. 33, lam. 5, figs 5 (a,b,c), 12. 


Valvas semicirculares con el borde dorsal fuertemente convexo y el ventral 
ligeramente cóncavo. Apices rostrado-capitados. Rafe curvo, visible a lo largo de toda 
la valva, con el nódulo central próximo al borde dorsal. Costillas separadas por 2 o 3 
estrías. Dimensiones. Largo : 26-33 hm; ancho : 8-9 um ; costillas en 10 um : 6-8; 
estrías en 10 um : 13-15. 

Material estudiado. LPC 3466. 


Caracterizaciön ecolögica. En aguas de alta conductividad, generalmente ricas 
en calcio (Patrick & Reimer, 1975). Alcalofila, pH óptimo 8.3-8.5, eutrófica, 
oligohalobia, indiferente, perifítica, oxibionte (Lowe, 1974 citados por Gómez, 1988). 
En el área de estudio colectada en muestras de plancton y perifiton del lago y arroyo 
El Divisorio durante todo el año : 4-26%C, conductividad 376-1189 u$ cm", pH 
8.2-9.4, 0.005-0.55 mg I" de nitratos, 50-201 g 1? de fósforo total y 1.06-37.30 mg pr 
de silice. 


Distribución. Argentina : amplia distribución, además de las citas que figuran 
en Luchini & Verona (1972) y Tell (1985), mencionada para La Pampa (Romero, 
1993). 


Epithemia adnata (Kützing) Brebisson (Fig. | T) 


Brébisson 1838, Consid. Diat., p. 16. 
Basiónimo : Frustulia adnata Kützing 1833. 
Sinónimo : Epithemia zebra (Ehrenberg) Kützing 1844. 


Valvas con el margen dorsal convexo y el ventral recto o ligeramente cóncavo. 
Apices redondeados. Rafe sólo visible en la parte media de la valva con el nódulo 
central próximo al margen ventral. 3-7 estrías entre dos costillas consecutivas. 
Dimensiones. Largo : 51-57 um ; ancho : 10-12 pm ; costillas en 10 um : 2-3; estrías en 
10 рт : 11-12. 

Material estudiado. LPC 3439. 
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Caracterización ecológica. En aguas alcalinas con concentraciones moderadas 
de calcio, litorales (Patrick & Reimer, 1975). Oligohalobia, indiferente, saproxena 
(Luchini & Verona, 1972). En el área colectada en primavera (plancton y perifiton) en 
el lago, río Sauce Grande y arroyo El Divisorio : 26-27 °C, conductividad 486-1112 uS 
cm", pH 8.2-8.7, 0.002-0.082 mg I" de nitratos, 99-315 ug 1! de fósforo total y 
25.75-47.43 mg I" de silice. 


Distribución. Cosmopolita. Argentina : amplia distribución (Luchini & 
Verona, 1972 y Tell, 1985). 


Epithemia adnata var. proboscidea (Kützing) Patrick (Fig. 1 S, 3 A) 


Patrick in Patrick & Reimer 1975, Diatoms United States, p. 181, lam. 24, fig. 15. 
Basiönimo : Epithemia proboscidea Kützing 1844. 
Sinónimo : Epithemia zebra var. proboscidea (Kützing) Grunow 1862. 


Esta variedad se diferencia de la variedad tipo por presentar ápices rostrados, 
subcapitados y por la curvatura del rafe sólo separada por una areola del margen 
ventral. Dimensiones. Largo : 42-48 um ; ancho : 9-10 um ; costillas en 10 um : 4; 
estrías en 10 um : 12-14. 

Material estudiado. LPC 3451. 


Caracterización ecológica. En aguas alcalinas, epífita (Patrick & Reimer, 
1975). En el área de estudio colectada en forma ocasional, en muestras de plancton del 
lago en invierno y verano : 4-26 ?C, conductividad 418-571 18 cm”, pH 8.3-8.5, 
0.016-0.30 mg I de nitratos, 81-147 ug I" de fösforo total y 5-10.70 mg I* de sílice, 


Distribución. Cosmopolita. En Argentina amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972) y Tell (1985) fue citada para Santiago 
del Estero (Maidana & Herbst, 1989) y La Pampa (Romero, 1993). 


Género Rhopalodia O. Müller 


Rhopalodia gibba (Ehrenberg) O. Müller (Fig. 1 V) 


O. Müller 1895, Bor. Jahrb. Syst. Planzen., p. 65, lam. 1, figs 15-17. 
Basiónimo : Navicula gibba Ehrenberg 1830. 


Früstulo en vista conectival, linear a ligeramente elíptico, hinchado en la parte 
media con una hendidura central. Valva con los polos levemente curvados en sentido 
ventral. Costillas bien desarrolladas separadas entre si por 2-3 estrias. Rafe ubicado en 
el margen dorsal de la valva. Cintura compuesta, con 2 hileras de areolas visibles al 
M.O. Dimensiones. Largo : 45 um ; ancho : 18 pm ; costillas en 10 um : 7; estrias en 
10 um : 15. 

Material estudiado. LPC 3456. 


Caracterización ecológica. Generalmente epífita, en aguas de conductividad 
moderada a alta (Patrick & Reimer, 1975). En el área de estudio colectada en invierno 
en muestras de plancton del lago y río Sauce Grande : 4°C, conductividad 380-474 uS 
cm", pH 8,3-8.7, 0.12-0.47 mg I' de nitratos, 49.4-550 ug I" de fösforo total y 1.4-21.5 
mg 1” de sílice. 
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Distribución. Cosmopolita. En Argentina amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972) y Tell (1985), mencionada para Santiago 
del Estero (Maidana & Herbst, 1989), Buenos Aires (Gómez, 1991), La Pampa 
(Romero, 1993) y Chubut (Izaguirre, « 1990 » (1993). 


Rhopalodia gibba var. ventricosa (Kützing) H. & M. Peragallo (Fig. | J) 


Peragallo H. & M. 1897-1908, Diat. Mar. France, p. 302, lam. 77, figs 3-5. 
Basiönimo : Epithemia ventricosa Kützing 1844. 


Esta variedad difiere de la variedad tipo por ser más pequeña, presentar el 
früstulo eliptico en vista conectival y poseer menor número de costillas en 10 pm. 
Dimensiones. Largo : 44 ym; ancho : 12 um; costillas en 10 ym : 6; estrías en 10 um: 
12-16. 

Material estudiado. LPC 3439. 


Caracterización ecológica. Variedad con los mismos requerimientos que la 
variedad tipo (Patrick & Reimer, 1975). Alcalinobionte, saproxena (Luchini & Verona, 
1972). En el ärea de estudio colectada ocasionalmente en primavera, en muestras de 
plancton del lago : 19 °C, conductividad 500 uS cm, pH 8.7, 0.011 mg I" de nitratos, 
99 в Г" де fósforo total y 25.71 mg I" de silice. 


Distribución. Cosmopolita. En Argentina amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972), mencionada para Santiago del Estero 
(Maidana & Herbst, 1989). 


Rhopalodia gibberula (Ehrenberg) O. Müller (Fig. 1 R) 


Müller, 1899, Hedwigia 38, p. 286. 
Basiönimo : Eunotia gibberula Ehrenberg 1843. 


Früstulo eliptico en vista conectival. Valva con el margen dorsal convexo, con 
una hendidura central; margen ventral recto, ápices ligeramente torcidos en sentido 
ventral. 2 a 8 estrías entre dos costillas sucesivas. Cintura con numerosas cópulas, cada 
una ornamentada por | hilera de puntos. Dimensiones. Largo : 61-100 um ; ancho : 
9-15 um ; costillas en 10 um : 3-4; estrias en 10 pm : 11-14. 

Material estudiado. LPC 3451. 


Caracterización ecológica. Parece preferir aguas con cloruros (halófila), 
presente también en aguas con baja conductividad, especie ampliamente tolerante 
(Patrick & Reimer, 1975). En el área de estudio colectada en muestras de plancton del 
lago y arroyo El Divisorio desde el invierno hasta el verano : 5-26 °C, conductividad 
380-1446 yS cm", pH 8.4-8.7, 0.16-0.61 mg I'' de nitratos, 50-147 ug 1? de fósforo total 
y 2.6-44.3 mg I" de silice. 


Distribuciön. Cosmopolita, en Argentina ampliamente distribuida (Luchini & 
Verona, 1972 ; Tell, 1985). 


Source : MNHN, Paris 
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Rhopalodia cf. operculata (Agardh) Häkanson (Fig. 1 I) 


Häkanson 1979, Nova Hedwigia 64, pp. 166-167, figs 1-5. 
Basiónimo : Frustulia operculata Agardh 1827. 


Valvas con el margen dorsal marcadamente convexo, sin hendidura central ; 
margen ventral recto con los ápices curvados en dirección ventral. Costillas radiales, 
estrías uniseriadas, 2 a 7 entre dos costillas consecutivas. Dimensiones. Largo : 
19-34 um ; ancho : 5-8 um ; costillas en 10 pm : 4-5 ; estrías en 10 um : 12-17. 

Material estudiado. LPC 3400. 


Caracterización ecológica. Ambientes fluviales con contenido electrolítico 
medio a alto, también en aguas termales (Krammer & Lange Bertalot, 1988). En el área 
de estudio colectada en muestras de plancton del lago y río Sauce Grande en invierno 
y primavera : 4-16 °C, conductividad 408-474 uS cm", pH 8.3-8.5, 0.029-0.47 mg I de 
nitratos, 73-550 ug I" de fósforo total y 2.99-21.5 mg I" de silice. 


Distribución. Cosmopolita. En Argentina, amplia distribución, sefialada para 
Santiago del Estero (Maidana & Herbst, 1989), Chaco (Herbst & Maidana, 1989), 
Buenos Aires (Gómez, 1991) y La Pampa (Romero, 1993). 


Observaciones : Segün Krammer & Lange-Bertalot (1988) RA. operculata y 
Rh. musculus difieren lo suficiente en su morfología y ecología para ser consideradas 
especies diferentes. Siguiendo el criterio de estos autores, nuestros materiales al M.O. 
difieren de RA. operculata en el tipo de estría (biseriada) y concuerdan en el ancho 
valvar (4-10 um), nümero de estrias entre 2 costillas sucesivas (2-7) y en el nümero de 
areolas en 10 um. Si bien por el tipo de estria (aparentemente uniseriada) se asemejan 
a Rh. musculus difieren en el número de areolas en 10 um. 


Familia Bacillariaceae 


Género Bacillaria Gmelin 


Bacillaria paxillifer (O. Müller) Hendey (Figs 1 A-C, 3 B) 


Hendey 1951, Roy. Microscop. Soc. London, p. 74. 
Basiónimo : Vibrio paxillifer O. Müller 1786. 
Sinónimo : Bacillaria paradoxa Gmelin in Linneaus 1788. 


Células reunidas por su cara valvar en colonias en forma de banda. Valvas 
linear-lanceoladas de extremos rostrados. Superficie valvar finamente estriada, estrías 
uniseriadas. Rafe fibulado de posición central. Fibulas arqueadas, mas gruesas que las 
costillas de la valva. Dimensiones. Largo : 70-106 um ; ancho : 5.5-6 um ; fíbulas en 
10 um : 6-10 um; estrias en 10 um : 24-26. 

Material estudiado. LPC 3390. 





Caracteı ión ecológica. Agua dulce o marina, planctónica, mesohalobia, 
eurihalina, eurioxibionte (Luchini & Verona, 1972). En el área de estudio colectada en 


Source : MNHN, Paris 
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muestras de plancton y perifiton del arroyo El Divisorio y lago (en la estación más 
cercana al arroyo) durante todo el año : 6-26 °C, conductividad 591-1466 uS cm”, pH 
8.3-9.4, 0-014-0.022 mg Г! de nitratos, 73-125 ug I’ de fósforo total y 2.99-6.12 mg Г" 
de silice. 


Distribución. Cosmopolita. En Argentina ampliamente distribuida (Luchini & 
Verona, 1972; Tell, 1985 y Ferrario & Galván, 1989). 


Género Denticula Kützing 


Denticula kuetzingii Grunow (Figs 1 D, 3 C-F) 


Grunow 1862, Österr. Diatom., p. 546, 548, lam. 12-15, figs a-c y lam. 17 figs a-b. 
Sinónimo : Nitzschia denticula Grunow in Cleve & Grunow 1880. 


Früstulo linear lanceolado en vista valvar y rectangular en vista conectival. 
Superficie valvar ondulada, estrías fuertemente marcadas. Canal del rafe marginal, 
ubicado en la unión del manto y superficie valvar, fibulas distribuidas regularmente. 
Rafe filiforme no interrumpido en la parte media, extremos distales externos en forma 
de signo de interrogación. Valvocópula con un septo perforado, paralelo a la superficie 
valvar, a veces visible al M.O. Al M.E.B. se observa que a intervalos más o menos 
regulares algunas costillas se prolongan hacia el rafe formando las fibulas con una 
protuberancia hacia el lado interno. Dimensiones. Largo : 10.5-50.5 um ; ancho : 
3.5-8 um ; fibulas en 100 um : 60-70 ; estrias en 10 um : 15-17. 

Material estudiado. LPC 3398 y 3471. 


Caracterizaciön ecolögica. Agua dulce (Luchini & Verona, 1972). En el ärea 
de estudio colectada en muestras de plancton y perifiton del lago y rio Sauce Grande 
de otoño hasta primavera : 4-27°C, conductividad 372-500 US cm", pH 8.2-9.4, 
0.002-0.550 mg I" de nitratos, 33-550 ug I de fösforo total y 0.9-30.1 mg I" de silice. 


Distribución. Cosmopolita. Argentina : amplia distribución, además de las 
citas en Luchini & Verona (1972) y Tell (1985) mencionada para La Pampa (Romero, 
1993). 


Observaciones : Al M.E.B. nuestros materiales concuerdan con lo sefialado 
por Paddock & Sims (1977) y Krammer & Lange-Bertalot (1988). 


Género Nitzschia Hassall 


Nitzschia sigma (Kützing) W. Sm. (Figs 1 E-F) 


Smith 1853, Syn. Brit. Diat., p. 39, lam. 13, fig. 108. 
Basiönimo : Synedra sigma Kützing 1844. 


Valvas sigmoideas de ápices agudos. Rafe excéntrico. Areolas formando 
estrias transversales y longitudinales muy finas. Fíbulas distribuidas regularmente. 
Dimensiones. Largo : 130-162um; ancho : 6-7um; estrías en 10pm : 17-22 
longitudinales y 25 transversales ; fíbulas en 10 um : 8-10. 

Material estudiado. LPC 3451. 


Source : MNHN, Paris 
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Caracterización ecológica. Mesohalobia; eurihalina (Luchini & Verona, 
1972). En el área de estudio colectada en muestras de plancton del arroyo El Divisorio 
y lago (en las estación más cercanas al arroyo) en otoño, invierno y primavera : 
4-26 °C, conductividad 452-1140 uS cm”, pH 8.4-9.4, 0-016-0.55 mg I" de 
nitratos, 66.7-147 pg 1’ de fósforo total y 4.3-44.2 mg I' de sílice. 


Distribución. Cosmopolita. Argentina : con amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972), Tell (1985) y Ferrario & Galván (1989), 
mencionada para Chaco (Herbst & Maidana, 1989), Santiago del Estero (Maidana & 
Herbst, 1989) y La Pampa (Romero, 1993). 


Nitzschia sigmoidea (Nitzsch) W. Sm. (Figs 1 K-L) 


Smith 1853, Syn. Brit. Diat., p. 38, lam. 13, fig. 104. 
Basiónimo : Bacillaria sigmoidea Nitzsch 1817. 


Früstulos de gran tamaño, sigmoideos en vista conectival y valvar. Estrías 
visibles al M.O. Rafe excéntrico, fibulas dispuestas irregularmente, las centrales más 
distanciadas. Dimensiones. Largo : 247-330 um ; ancho : 9-12 um ; estrías en 10 um : 
20-26 ; fibulas en 10 um : 5-6. 

Material estudiado. LPC 3400. 


Caracterización ecológica. Agua dulce, litoral, oligohalobia, alcalófila, oligo- 
saprobia (Luchini & Verona, 1972). En el área de estudio colectada en muestras de 
plancton del lago y río Sauce Grande durante todo el año : 4-26 °C, conductividad 
366-591 uS cm”, pH 8.2-9.4, 0-011-0.72 mg I de nitratos, 10-550 pg 1* de fósforo total 
y 0.9-25.72 mg 1” de silice. 


Distribución. Cosmopolita. Argentina : amplia distribución (Luchini $ 
Verona, 1972). 


Nitzschia linearis W. Sm. (Figs 1 M-N) 
Smith 1853, Syn. Brit. Diat., p. 39, lam. 13, fig. 110. 


Valvas lineares con ápices rostrados ligeramente curvados en el mismo 
sentido y margen que lleva el rafe constricto en la parte media. Estrías indistinguibles 
al M.O. Rafe excéntrico, fibulas distribuidas irregularmente, las dos centrales más 
separadas. Dimensiones. Largo : 78-156 um ; ancho : 5-6 um ; relación largo: ancho : 15: 
1 — 28: 1; fibulas en 10 um : 11. 

Material estudiado. LPC 3390. 


Caracterización ecológica. Agua dulce, ubiquitaria, oligohalobia, indiferente, 
alcalófila, reófila, mesooxibionte (Luchini & Verona, 1972). En el área de estudio 
colectada en muestras de plancton y perifiton del lago y arroyo El Divisorio, en 
invierno y primavera : 4-21 °C, conductividad 376-1466 uS cm", pH 8.2-8.9, 0.010-0.61 
mg I* de nitratos, 50-315 ug I" de fösforo total y 1.2-47.43 mg I" de silice. 


Distribueiön. Cosmopolita. Argentina : amplia distribuciön, ademäs de las 


citas en Luchini & Verona (1972) y Tell (1985), mencionada para Chaco (Maidana & 
Herbst, 1994) y La Pampa (Romero, 1993). 


Source - MNHN. Paris 
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Nitzschia linearis var. tenuis (W. Sm.) Grunow (Fig. 1 P) 


Grunow in Cleve & Grunow 1880, Kong, Svenska Vetensk. Acad. Handl. 17, p. 102. 
Basiónimo : Nitzschia tenuis W. Sm. 1853. 


Esta variedad difiere de la variedad tipo por el contorno valvar y por 
presentar una relación largo: ancho mayor. Dimensiones. Largo : 122-175 pm ; ancho : 
5-7 um ; relación largo: ancho : 19: 1-33: 1 ; estrías en 10 jum : 25-30 ; fibulas en 10 um : 
10-14. 

Material estudiado. LPC 3398, 3412 y 3439. 


Caracterización ecológica. Agua dulce (Luchini & Verona, 1972). En el área 
de estudio colectada en muestras de plancton del lago y río Sauce Grande desde el 
otofio hasta la primavera : 4-21?C, conductividad 452-501 S cm”, pH 8.4-9, 
0.011-0.47 mg 1* de nitratos, 63-167 ug I" de fósforo total y 4.3-30.1 mg I" de silice. 


Distribución. Cosmopolita, Argentina : Patagonia y Córdoba (Luchini & 
Verona, 1972). 


Nitzschia acula Hantzsch ex Cleve & Grunow (Figs 1 G-H, 3 G-I) 
Cleve & Grunow 1880, Kongl. Svenska Vetensk. Acad. Handl. 17, p. 90. 


Valvas lineares de ápices ligeramente capitados. Rafe excéntrico, fibulas 
distribuidas irregularmente. Estrías uniseriadas, invisibles al M.O. Dimensiones. Largo : 
135-189 um ; ancho : 5-7 um ; fíbulas en 10 um : 7-9 ; estrías en 10 um : 32. 

Material estudiado. LPC 3400 y 3402. 


Caracterización ecológica. Agua dulce, estuarina? (Luchini & Verona, 1972). 
En el área de estudio colectada en muestras de plancton y perifiton, en el arroyo El 
Divisorio y lago (en la estación más cercana al arroyo) durante todo el año : 4-26 °C, 
conductividad 372-1466 uS cm”, pH 8.2-9.4, 0.014-0.55 mg I" de nitratos, 10-550 ug I! 
de fósforo total y 0.9-30.1 mg I de silice. 


Distribuciön. Argentina : Provincia de Buenos Aires (Luchini & Verona, 
1972). 


Nitzschia recta Hantzsch in Rabenhorst (Fig. 1 O) 
Rabenhorst 1862, Die Algen Europa's N° 1283. 


Valvas lineares afinándose hacia los äpices. Rafe marginal, fibulas notorias, 
distribuidas irregularmente. Estrías indistinguibles al M.O. Dimensiones. Largo : 
87-125 um ; ancho : 4-6.5 um ; fibulas en 10 um : 5-6. 

Material estudiado. LPC 3404. 


Caracterización ecológica. Agua dulce, epifita, oligohalobia, indiferente, 
alcalófila, oligosaprobia (Luchini & Verona, 1972). En el área de estudio colectada en 
muestras de plancton del lago y río Sauce Grande, desde el otoño hasta la primavera : 
4-21 °C, conductividad 376-591 pS cm”, pH 8.2-9.2, 0.002-0.72 mg I" de nitratos, 
50-125 pg I de fósforo total y 0.5-26.98 mg I* de sílice. 


Source : MNHN. Paris 
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Distribución. Cosmopolita. Argentina : Neuquén, Chubut y Río Negro 
(Luchini & Verona, 1972 y Tell, 1985). 


Nitzschia frustulum (Kützing) Grunow (Fig. 4 G) 


Grunow in Cleve et Grunow 1879-1880, Kongl. Svenska Vetensk. Acad. Handl. 17, p. 98. 
Basiónimo : Synedra frustulum Kützing 1844. 


Valvas elípticas a linear-lanceoladas de ápices redondeados, ligeramente 
afinados hasta subcapitados. Rafe excéntrico, fíbulas distribuidas irregularmente, las 
centrales más separadas que el resto. Estrías uniseriadas, visibles al M.O. sólo en 
algunos ejemplares. Dimensiones. Largo : 8-26 um ; ancho : 2-5 pm; estrías en 10 um : 
21-30; fibulas en 10 um : 10-15. 

Material estudiado. LPC 3390. 


Caracterización ecológica. Agua dulce y salobre, alcalófila, halófila, mesooxi- 
bionte (Luchini & Verona, 1972). En el área de estudio colectada en muestras de 
plancton y perifiton del lago, río Sauce Grande y arroyo El Divisorio durante todo el 
año : 4-27 ?C, conductividad 366-1466 uS cm, pH 8.2-9.4, 0.002-0.61 mg [* de 
nitratos, 10-550 pg I! de fosforo total y 1.2-47.43 mg 1” de sílice, 


Distribución. Cosmopolita. Argentina : con amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972), Tell (1985) y Ferrario & Galván (1989), 
mencionada para Chaco (Herbst & Maidana, 1989 y Maidana & Herbst, 1994), 
Santiago del Estero (Maidana & Herbst 1989) y La Pampa (Romero, 1993). 


Observaciones : al M.E.B. los ejemplares analizados concuerdan con la 
descripción de Lange-Bertalot & Simonsen (1978). 


Nitzschia hungarica Grunow (Figs 1 Q, 4 A-B) 
Grunow 1862, Österr. Diatom, p. 568, lam. 12, fig. 31. 


Valvas panduriformes de ápices subrostrados. Rafe excéntrico. Estrías 
biseriadas, interrumpidas en el centro de la valva, delimitando un área lisa que ocupa 
aproximadamente 1/3 del ancho valvar. Al M.E.B., en vista interna se observa que las 
costillas se continüan sobre este área. Fíbulas distribuidas irregularmente, menos 
numerosas que las estrías. Dimensiones. Largo : 37-40 um ; ancho : 8-9 um ; estrías en 
10 um : 17-18 ; fibulas en 10 um : 8. 

Material estudiado. LPC 3451. 


Caracterización ecológica. Agua dulce y levemente salobre, planctónica, 
alcalófila, halófila hasta mesohalobia, mesooxibionte (Luchini & Verona, 1972). En el 
área de estudio colectada en muestras de plancton del arroyo El Divisorio y lago (en 
la estación más cercana al arroyo) durante todo el año : 6-26”C, conductividad 
571-1466 5 спу!, pH 8.4-9.4, 0.016-0.61 mg I de nitratos, 66.7-147 ug I! de fósforo 
total y 7.56-44.20 mg ['' de sílice. 


Distribución. Cosmopolita. Argentina : amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972), mencionada para Santiago del Estero 
(Maidana & Herbst, 1989), Chaco (Maidana & Herbst, 1994) y La Pampa (Romero, 
1993). 


Source : MNHN, Paris 
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Observaciones : nuestras observaciones al M.E.B. concuerdan con lo sefialado 
por Archibald (1983) y Krammer & Lange-Bertalot (1988). 


Nitzschia constricta (Kützing) Ralfs (Fig. 2 A) 


Ralfs in Pritchard 1861, Hist. Infus. Ed. 4, p. 780. 
Basiónimo : Synedra constricta Kützing 1844. 
Sinónimo : Nitzschia apiculata (Gregory) Grunow 1878 in Cleve & Grunow 1880. 





Valvas panduriformes, extremos redondeados a cuneados con los äpices 
subrostrados a rostrados. Rafe marginal ; fibulas, en igual nümero que las estrias, las 
centrales más separadas que el resto. Estrías visibles al M.O., interrumpidas por un 
área longitudinal excéntrica de ancho variable. Dimensiones. Largo : 40-45 um ; ancho : 
5-5.5. um ; estrías en 10 um : 15-16 ; fibulas en 10 pm : 14-15. 

Material estudiado. LPC 3390. 


Caracterización ecológica. Agua dulce, salobre y marina, ticoplanctónica, 
eurihalina, alcalófila, mesooxibionte (Luchini & Verona, 1972). En el área de estudio 
colectada en muestras de plancton y perifiton, del arroyo El Divisorio, río Sauce 
Grande y lago (en la estación más cercana al río) durante todo el año : 6-27 EG; 
conductividad 455-1466 uS em, pH 8.2-9.4, 0.002-0.61 mg I de nitratos, 10-215 pg I" 
de fósforo total y 10.68-44.3 mg I" de silice. 


Distribución. Cosmopolita. Argentina : amplia distribución, además de las 
citas en Luchini & Verona (1972) y Tell (1985), mencionada para La Pampa (Romero, 
1993). 


Observaciones. Nuestras observaciones al M.E.B. concuerdan con lo зећајадо 
por Archibald (1983). 


Nitzschia tryblionella Hantzsch (Fig. 2 B) 
Rabenhorst 1848-1860, Algen Sachsens N° 984. 


Valvas panduriformes de extremos agudos. Superficie valvar ondulada 
longitudinalmente. Rafe marginal, quilla conspicua con una hendidura media. Estrias 
visibles al M.O. Dimensiones. Largo : 70-106 um ; ancho : 16-21 pm ; estrías en 10 um : 
7-10; fibulas en 10 um : 5-7. 

Material estudiado. LPC 3451. 


Caracterización ecológica. Agua dulce y salobre, halófila, oligohalobia, 
indiferente, con máximo desarrollo en aguas alcalinas, mesooxibionte (Luchini $ 
Verona, 1972). En el área de estudio colectada en muestras de plancton del arroyo El 
Divisorio y lago durante todo el año : 6-27 *C, conductividad 373-1357 ıS cm”, pH 
8.4-9.4, 0.014-0.61 mg T! de nitratos, 50-147 ug I" de fösforo total y 3.28-44.3 mg г! 
de silice. 


Distribuciôn. Argentina : amplia distribuciôn, ademäs de las citas que figuran 


en Luchini & Verona (1972) y Tell (1985), mencionada para Chaco y Santiago del 
Estero (Maidana & Herbst, 1989 y 1994) y La Pampa (Romero, 1993). 


Source : MNHN, Paris 
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Observaciones. Las medidas del material estudiado no coinciden con las dadas 
por Hustedt (1930) ni Frenguelli (1926) pero si con las dadas por Archibald (1983) y 
Krammer & Lange-Bertalot (1988). 


Nitzschia tryblionella var. victoriae (Grunow) Grunow (Fig. 2 C) 


Grunow in Cleve & Möller 1879, Diatoms (Exsic.) 4: N° 211. 
Basiónimo : Tryblionella victoriae Grunow 1862. 


Esta variedad difiere de la variedad tipo por el contorno valvar anchamente 
panduriforme, en la relación largo: ancho y por presentar costillas ramificadas hacia el 
margen del rafe. Dimensiones. Largo : 31 um ; ancho : 14 jm ; relación largo: ancho : 
2: 1; estrias en 10 um : 7; fibulas en 10 um : 7. 

Material estudiado. LPC 3455. 


Caracterización ecológica. Agua dulce y salobre, halófila, oligohalobia, 
indiferente (Luchini & Verona, 1972). En el área de estudio colectada ocasionalmente 
en el plancton del lago en verano : 26 °C, conductividad 590 uS cm", pH 8.6, 0.021 mg 
I de nitratos, 10 ug T! de fósforo total y 19.15 mg I de sílice. 


Distribución. Argentina : Córdoba, Buenos Aires, Misiones (Luchini & 
Verona, 1972) y Chaco (Herbst £ Maidana, 1989). 


Nitzschia sinuata (Yhwaites in Wm. Smith) Grunow in Cleve & Grunow var. tabellaria 
(Grunow) Grunow (Figs 2 D, 4 C-D) 


Grunow in Van Heurck 1881, Syn. Diatom. Belgique, p. 176, lam. 60, figs 12-13. 
Basiönimo : Denticula tabellaria Grunow 1862. 


Valvas romboidales. Superficie valvar fuertemente ondulada en sentido del eje 
apical. Estrías uniseriadas. Manto valvar liso. Rafe excéntrico, ubicado en la parte más 
elevada de la valva, sin interrupción en la parte media. Fíbulas gruesas, dispuestas 
irregularmente. Dimensiones. Largo : 18-19 um ; ancho : 7.5 um ; estrías en 10 um : 
20-23 ; fibulas en 10 um : 5-5.5. 

Material estudiado. LPC 3398. 


Caracterización ecológica. Aguas con contenido electrolitico medio hasta 
moderadamente alto, « y & mesosaprobia (Krammer & Lange-Bertalot, 1988). En el 
área de estudio colectada en muestras de plancton y perifiton, en el río Sauce Grande 
y lago en otofio y primavera : 9-21 ?C, conductividad 474-511 uS cmr!, pH 8.2-9, 
0.002-0.47 mg I'' de nitratos, 63.7-215 pg 1 de fósforo total y 6.12-30.10 mg 1* de sílice. 


Distribución. En Argentina : Córdoba (Gómez 1988) y Chubut (Guerrero et 
al., 1991). 


Nitzschia dissipata (Kützing) Grunow (Fig. 2 E, 4 E-F) 


Grunow 1862, Österr. Diatom., p. 561. 
Basiönimo : Synedra dissipata Kützing 1844. 


Source : MNHN. Paris 
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Valvas lanceoladas de ápices redondeados. Rafe ligeramente excéntrico ; 
fibulas distribuidas irregularmente. Estrías transapicales, uniseriadas, indistinguibles al 
M.O. Dimensiones. Largo : 24-39 um ; ancho : 4-5 um ; estrías en 10 um : 44; fíbulas 
en 10 um : 7-8. 

Material estudiado. LPC 3400 y 3402. 


Caracterización ecológica. Agua dulce y levemente salobre, alcalófila (Luchini 
& Verona, 1972). En el área de estudio colectada en muestras de plancton y perifiton 
del lago, arroyo El Divisorio y río Sauce Grande desde el otofio hasta la primavera : 
4-27 "C, conductividad 366-1466 uS cm, pH 8.2-9.4, 0.011-0.61 mg Г de nitratos, 
33.3-550 ug Г! de fósforo total y 1.2-47.43 mg I" de sílice. 


Distribución. En Argentina ampliamente distribuida, además de las citas en 
Luchini Verona (1972) y Tell (1985), mencionada para Chaco (Herbst & Maidana, 
1989) y La Pampa (Romero, 1993). 


Nitzschia acicularis (Kützing) W. Sm. (Fig. 2 F) 


Smith 1853, Syn. Brit. Diat., p. 43, lam. 15, fig. 122. 
Basiónimo : Synedra acicularis Kútzing 1844. 


Frústulos fusiformes de extremos marcadamente alargados. Rafe marginal, fíbulas 
regularmente distribuidas. Estrías indistinguibles al M.O. Dimensiones. Largo : 41 um ; 
ancho : 3.5 um ; fibulas en 10 pm : 15. 

Material estudiado. LPC 3439, 


Caracterización ecológica. Agua dulce, planctónica, oligohalobia indiferente, 
alcalófila, mesooxibionte (Luchini & Verona, 1972). En el área de estudio colectada en 
primavera en muestras de plancton del lago : 24-26 °C, conductividad 455-590 uS cm”, 
pH 8.7-8.9, 0.011-0.021 mg I" de nitratos, 88-125 ug I'' de fósforo total y 9.55-25.71 mg 
I" de sílice. 


Distribución. Argentina : Río Negro, Corrientes (Luchini & Verona, 1972 ; 
Tell, 1985; Ferrario & Galván, 1989) y La Pampa (Romero, 1993). 


Nitzschia vitrea Norman (Fig. 2 I) 
Norman 1861, Trans. Microscop. Soc. London, p. 7, lam. 2, fig. 4. 


Valvas de ápices rostrado-curvados. Quilla sobresaliente ; fíbulas distribuidas 
uniformemente, estrías punteadas, visibles al M.O. Dimensiones. Largo : 100 um ; 
ancho : 9 hm; estrías en 10 um : 15; fíbulas en 10 pm : 4.5. 

Material estudiado. LPC 3411. 


Caracterización ecológica. Aguas continentales, eurihalina, oligosaprobia, pH 
7-8 (Luchini & Verona, 1972). En el área de estudio colectada ocasionalmente en 
invierno, en el plancton del lago : 4°C, conductividad 381 uS cm”, pH 8.2, 0.011 mg 
T! de nitratos, 58 ug I" de fósforo total y 1.7 mg 1” de sílice. 


Source : MNHN, Paris 
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Distribución. En Argentina ampliamente distribuida, además de las citas en 
Luchini & Verona (1972) y Ferrario & Galván (1989), mencionada para Chaco 
(Maidana & Herbst, 1994). 


Observaciones. El material estudiado presentó un menor nümero de estrías 
que lo sefialado por Cleve-Euler (1952) : 20 en 10 um y por Krammer & Lange-Bertalot 
(1988) : 17-35 en 10 um. 


Nitzschia umbonata (Ehrenberg) Lange-Bertalot (Fig. 2 J) 


Lange-Bertalot, Nova Hedwigia 30, p. 648, lams 1-2, figs 1-21. 1978. 
Basiónimo : Navicula umbonata Ehrenberg 1836. 
Sinónimo : Nitzschia thermalis (Ehrenberg) Auesswald in Rabenhorst 1861-1879. 


Valvas anchamente lanceoladas de ápices rostrados. Rafe excéntrico, fíbulas 
anchas, irregularmente distribuidas, las centrales más distanciadas. Estrías finas, poco 
visibles al M.O. Dimensiones. Largo : 35-55 um ; ancho : 7-7.5 pm; estrías en 10 um : 
30; fíbulas en 10 um : 7. 

Material estudiado. LPC 3395. 





Caracterización ecológica. Sin información. En el área de estudio colectada 
ocasionalmente en invierno en el plancton del rio Sauce Grande : 4 °C, conductividad 
474 18 ст”, рН 8.3, 0.47 mg 1? de nitratos, 530 ug I" de fösforo total y 21.5 mg I" de 
silice. 


Distribución. En Argentina citada para Neuquén y Buenos Aires (Luchini & 
Verona 1972). 


Nitzschia palea (Kützing) Grunow var. debilis (Kützing) Grunow (Fig. 2 H) 


Grunow in Cleve & Grunow 1880, Kongl. Svenska Vetensk. Acad. Handl., p. 96. 
Basiónimo : Synedra debilis Kützing 1844. 


Valvas lanceoladas de extremos atenuados. Rafe excéntrico, fibulas distribui- 
das regularmente. Estrías indistinguibles al microscopio óptico. Dimensiones. Largo : 
20-57 um ; ancho : 3-5 um ; fibulas en 10 um : 12-17. 

Material estudiado. LPC 3400. 


Caracterización ecológica. Aguas no poluidas o poco poluidas, pH mayor de 
7 (Lange-Bertalot, 1980). En el área de estudio colectada ocasionalmente en invierno 
en el plancton del lago : 4°C, conductividad 452 uS cm", pH 8.5, 0.21 mg I" de 
nitratos, 76.4 ug I! de fosforo total y 4.3 mg I" de silice. 


Distribución. Argentina : Córdoba, Buenos Aires, Corrientes (Luchini & 
Verona, 1972), Chaco (Herbst & Maidana 1989) y La Pampa (Romero, 1993). 


Source : MNHN. Paris 
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Género Hantzschia Grunow 


Hantzschia amphioxys (Ehrenberg) Grunow (Fig. 2 K) 


Grunow in Cleve & Grunow 1880, Kongl. Svenska Vetensk. Acad. Handl., p. 103. 
Basiónimo : Eunotia amphioxys Ehrenberg 1843. 


Valva ligeramente arqueada de ápices capitado-rostrados. Margen del rafe 
cóncavo en el centro y convexo en los extremos ; margen opuesto convexo, casi recto 
en el centro. Rafe excéntrico, fíbulas centrales más distantes. Estrías visibles al M.O. 
Dimensiones. Largo : 37-39 um ; ancho : 6-8 ; estrías en 10 um : 20; fibulas en 10 um : 
8-9.5. 

Material estudiado. LPC 3456. 


Caracterización ecológica. Agua dulce, ubiquitaria, oligohalobia, indiferente, 
pH indiferente, oligosaprobia (Luchini & Verona, 1972). En el área de estudio 
colectada en muestras de plancton del lago y arroyo El Divisorio desde el invierno 
hasta el verano : 4-26 °C, conductividad 418-1189 uS cm’, pH 8.5-8.7, 0.005-0.30 mg 
I" de nitratos, 28-201 ug I" de fösforo total y 2.08-37.30 mg I" de silice. 


Distribución. Cosmopolita. Argentina : amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972) y Tell (1985), mencionada para La 
Pampa (Romero, 1993) y Chaco (Maidana & Herbst, 1994). 


Familia Surirellaceae 


Género Surirella Turpin 


Surirella biseriata Brébisson (Fig. 2 P) 
Brébisson in Brébisson & Godey 1835, Mém. Soc. Acad. Sci. Falaise, p. 53, fig. 7. 


Valvas lanceoladas, isopolares, con äpices cuneados. Ala bien desarrollada, 
canales alares conspicuos. Area axial ovoide con una costilla central apenas distingui- 
ble al M.O. Dimensiones. Largo : 107-112 um ; ancho : 27-30 pm ; canales alares en 
100 pm : 20-25. 

Material estudiado. LPC 3394 y 3440. 


Caracterización ecológica. Agua dulce, ticoplanctónica, en lagos de regiones 
templadas, oligohalobia, alcalófila (Luchini £ Verona 1972). En el area de estudio 
colectada en muestras de plancton del lago y arroyo El Divisorio en invierno y 
primavera : 4.5-17 °С, conductividad 380-1112 uS cm”, pH 8.2-8.7, 0.098-0.122 mg p 
de nitratos, 49-315 ug I" de fósforo total y 1.4-47.43 mg I" de sílice. 


Distribución. Cosmopolita, en Argentina con amplia distribución (Luchini & 
Verona, 1972 y Tell, 1985). 


Observaciones. El número de canales alares en algunos ejemplares es mayor 
al señalado por Hustedt (1930) y Germain (1981) (10-20 en 100 um). 


Source : MNHN. Paris 
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Surirella splendida (Ehrenberg) Kützing (Figs 2 Q ; 6 C-G) 


Kützing 1844, Kieselschal. Bacill., p. 62, lam. 7, fig. 9. 
Basiónimo : Navicula splendida Ehrenberg 1832. 


Valvas lanceoladas, heteropolares con el polo anterior redondeado y el 
posterior cuneado. Manto con una hilera de dientes en el polo anterior. Ala muy 
desarrollada, canales alares abiertos hacia el interior por « portulae » simples ; fenestras 
conspicuas. Estrías uni, bi o triseriadas, finamente punteadas sólo distinguibles al 
M.E.B. Dimensiones. Largo : 80-156 um ; ancho : 31-50 um ; canales alares en 100 um : 
15-20. 

Material estudiado. LPC 3399. 


Caracterización ecológica. Planctónica (Hustedt, 1942). En el área de estudio 
colectada en muestras de plancton del lago, río Sauce Grande y arroyo El Divisorio 
durante todo el ano : 6-27 °C, conductividad 455-1466 18 ст”, рН 8.2-9.4, 0.002-0.61 
mg I" de nitratos, 10-201 ug I" de fösforo total y 10.68-47.43 mg I de sílice. 


Distribueiön. Argentina : Misiones (Tell, 1985) y Santiago del Estero 
(Maidana & Herbst, 1989). 


Observaciones. nuestras observaciones al M.E.B. concuerdan con lo зећајадо 
por Krammer & Lange-Bertalot (1988). 


Surirella caspia Brun (Figs 2 N, 5 A-G) 
Brun 1891, Mém. Soc. Phys. Genéve 31 (1), p. 45, lam. 13, fig. 6 a, b. 


Valvas heteropolares, polo anterior subagudo y posterior cuneiforme. Ala 
bien desarrollada. Superficie valvar y manto regularmente corrugados, con un área 
media elevada en la que al M.O. se desdibujan las estrias. Al M.E.B. se observan 
ondulaciones transapicales pequeñas. Areolas dispuestas en hileras bi o triseriadas. 
Mamelones distribuidos irregularmente en toda la superficie valvar. Canales alares 
presentes con « portulae » divididos por un nümero variable de columnas silíceas. Ala 
con áreas delgadas, semejantes a fenestras, entre los canales alares. Dimensiones. 
Largo : 60-100 um ; ancho : 32-43 um ; canales alares en 100 um : 15-18 ; estrías en 
10 um : 16. 

Material estudiado. LPC 3390 y 3392. 


Caracterización ecológica. Sin información. En el área de estudio colectada en 
muestras de plancton del lago y arroyo El Divisorio, durante todo el año : 4,5-27 *C, 
conductividad 380-1466 uS cm”, pH 8.3-9.4, 0.015-0.080 mg I* de nitratos, 49-315 ug 
T! de fósforo total y 1.4-47.43 mg I" de sílice. 


Distribución. Esta especie citada sólo para el Mar Caspio, se cita por primera 
vez para Argentina. 


Observaciones. La estructura de los canales alares que presenta esta especie, 
es diferente de las descriptas hasta el presente. 


Source : MNHN. Paris 
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Surirella angusta Kützing (Figs 2 O, 5 H, 6 A-B) 
Kützing 1844,. Kieselschal. Bacill., p. 61, lam. 30, fig. 52. 


Valvas isopolares, linear-lanceoladas de ápices cuneados. Ala y canales alares 
ausentes. Superficie valvar con un área axial marcada (1/6 del ancho valvar). Fibulas 
en forma de costilla, ocupando prácticamente todo el ancho de la valva ; espacios 
interfibulares con un solo «portulae». Dimensiones. Largo : 22-40 yum; ancho : 
9-11 um ; fíbulas en 100 um : 60-70 ; estrías en. 10 um : 20 (al M.O. sólo visibles en 
algunos ejemplares). 

Material estudiado. LPC 3390 y 3470. 


Caracterización ecológica. Agua dulce, alcalófila, oligohalobia indiferente, 
eurioxibionte, reobionte (Luchini & Verona, 1972). En el área de estudio colectada en 
muestras de plancton y perifiton del lago, arroyo El Divisorio y río Sauce Grande, en 
otoño, primavera y verano : 9-26 °C, conductividad 455-1189 pS ст'!, рН 8.7-9.4, 
0.005-0.55 mg I* de nitratos, 63.7-201 ug I" de fösforo total y 10.62-37.30 mg I" de 
silice. 


Distribución. Cosmopolita. Argentina : con amplia distribución, además de las 
citas que figuran en Luchini & Verona (1972) y Tell (1985), mencionada para Chaco 
(Herbst & Maidana, 1989) y Santiago del Estero (Maidana & Herbst, 1989). 


Surirella guatimalensis Ehrenberg (Fig. 2 L) 
Ehrenberg 1854, Mikrogeologie, p. 33, lam. 6, fig. 7. 


Valvas heteropolares sin ala ni canales alares ; polo anterior redondeado, con 
pequeñas espinas y posterior cuneado. Fíbulas cortas. Superficie valvar con estrias muy 
finas, visibles al M.O. sólo en algunos ejemplares. Dimensiones. Largo : 118-165 um ; 
ancho : 48-75 um ; fibulas en 100 um : 22-24. 

Material estudiado. LPC 3457. 


Caracterizaciön ecolögica. Agua dulce (Luchini & Verona, 1972). En el ärea 
de estudio colectada en el plancton del río Sauce Grande en verano : 27?C, 
conductividad 552 uS cm", pH 8.5, 0.016 mg I" de nitratos, 10 ug I! de fósforo total 
y 27.42 mg I" de silice. 


Distribución. América. Argentina : amplia distribución (Luchini & Verona, 
1972 y Tell, 1985). 


Surirella brebissonii Krammer et Lange-Bertalot var. kuetzingii Krammer et Lange- 
Bertalot (Figs 2 M ; 4 H-I) 


Krammer & Lange-Bertalot 1987, Diatom Res. 2 (1), p. 85, figs 52-68. 
Sinönimo : Surirella ovata Kützing 1844 pro parte (según Krammer de Lange-Bertalot, 1988). 


Valvas heteropolares con el polo anterior redondeado y el posterior cuneado. 
Ala y canales alares ausentes. Area central ovoide, área axial sólo visibles al M.E.B. 
Canal del rafe sostenido por fíbulas en forma de costilla que llegan hasta el área central 


Source : MNHN. Paris 
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y pequefios «struts» que delimitan 3 «portulae» en cada espacio interfibular. 
Superficie valvar y manto con ondulaciones transapicales las que presentan 2 o 
3 hileras de areolas. Dimensiones. Largo : 21-25 um ; ancho : 10-12 um ; fibulas en 
100 um : 70-75 ; estrias en 10 um : aproximadamente 20. 

Material estudiado. LPC 3390 y LPC 3399. 


Caracterización ecológica. Perifitica, en aguas fuertemente salobres hasta 
aguas dulces con contenido electrolítico moderado (Krammer & Lange-Bertalot, 1987). 
En el área de estudio colectada en muestras de plancton y perifiton en el lago y arroyo 
El Divisorio desde el otoño hasta la primavera : 4.5-21 °C, conductividad 380-1146 uS 
cm”, pH 8.3-9.4, 0.011-0.61 mg I* de nitratos, 49-315 ug 1* de fósforo total y 1.4-44.2 
mg l" de silice. 


Distribución. Se cita por primera vez en Argentina. Esta especie es muy 
similar, al M.O., a S. minuta por lo que aquellos materiales citados en Argentina bajo 
ese nombre pueden corresponder a la especie aquí descripta. 


Género Cymatopleura W. Sm. 


Cymatopleura solea (Brébisson) W. Sm. (Fig. 2 G) 


Smith 1851, Ann. Mus. Natl. Hist. Nat., p. 12, lam. 3, fig. 9. 
Basiónimo : Surirella solea Brébisson in Brébisson & Godey 1835. 


Valvas panduriformes, isopolares, estrechas en la parte media. Superficie 
valvar ondulada ; fíbulas cortas y paralelas en casi toda la valva, radiales hacia los 
ápices. Area axial bien diferenciada. Dimensiones. Largo : 120-135 um ; ancho : 
20-21 um ; estrias en 10 um : 8-9. 

Material estudiado. LPC 3400. 


Caracterización ecológica. Agua dulce, oligohalobia indiferente, alcalófila, 
oligosaprobia, mesooxibionte (Luchini & Verona, 1972). Perifitica (Lowe, 1974 citados 
por Gómez, 1988). En el área de estudio colectada en muestras de plancton y perifiton 
en el lago, río Sauce Grande y arroyo El Divisorio, durante todo el atio : 4-26 "C, 
conductividad 372-1112 pS cm”, pH 8.2-9.4, 0.002-0.55 mg I'! de nitratos, 10-550 ив Г" 
de fósforo total y 0.9-47.43 mg I" de silice. 





Distribuciön. Cosmopolita. En Argentina amplia distribucion, ademas de las 
citas que figuran en Luchini & Verona (1972) y Tell (1985), mencionada para La 
Pampa (Romero, 1993). 


DISCUSIÓN Y COMENTARIOS 


Considerando el nümero de especies, los géneros mejor representados, en el 
Embalse Paso de las Piedras fueron Nitzschia (17) y Surirella (8). Ademäs de los 
taxones aqui tratados fueron mencionadas para el ärea Surirella rorata Frenguelli y 
Surirella ovalis Brébisson (Sala, 1990 a, b). El estudio al MEB de Surirella caspia Brun 


Source : MNHN, Paris 
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demostró que la estructura del canal del rafe de esta especie es diferente a las descriptas 
hasta el presente. Este taxón presenta ala y canales alares como las especies del grupo 
Robustae, pero difiere de los tipos descriptos para S. robusta (Paddock $: Sims, 1977), 
S. rorata (Sala, 1990b) y S, schuwerchii (Reichardt, 1994) porque los canales alares se 
comunican con el canal del rafe por « portulae » subdivididos por pequeñas columnas 
siliceas, « struts », similares a las fibulas del grupo Pinnatae . El material tipo de esta 
especie no pudo ser estudiado con M.E.B. por tratarse de un preparado fijo, no 
obstante el análisis de fotografías tomadas con M.O. (gentileza del Dr. Straub), 
evidenció que nuestros espécimenes coinciden con los del tipo en lo concerniente al 
aspecto general, las dimensiones y los «struts » de los canales alares. Por otra parte 
nuestros materiales fueron comparados con aquellos que Frenguelli (1925) deseribiö 
como S. euglypta Ehrenberg (Preparado n? 196 de la Colección de diatomeas 
argentinas de Frenguelli) y por las coincidencias morfológicas observadas al M.O. 
probablemente esta especie sea coespecifica con S. caspia . Sin embargo S. euglypta es 
un taxón problemático ya que la descripción y las ilustraciones (iconotipo) de 
Ehrenberg « 1841 » (1843) son insuficientes para delimitarlo y podrían corresponder a 
muchas especies del Género Surirella. Frente a estas dificultades y ante la imposibilidad 
de analizar el material de Frenguelli al M.E.B. creemos conveniente mantener ambos 
taxones como entidades diferentes. 

Todas las especies y variedades analizadas son nuevas citas para el área de 
estudio. Surirella brebissonii var. kuetzingii y Surirella caspia constituyen nuevas citas 
para la Argentina y Nitzschia linearis var. tenuis, Nitzschia recta, Nitzschia acicularis, 
Nitzschia sinuata var. tabellaria y Surirella robusta var. splendida para là Provincia de 
Buenos Aires. Se actualiza la información sobre distribución en Argentina del 56 % de 
los taxa tratados con las citas posteriores a los catálogos de Luchini & Verona (1972), 
Tell (1985) y Ferrario & Galván (1989), 

La comparación de nuestras observaciones con los datos que figuran en la 
bibliografia consultada ha permitido ampliar la información sobre los requerimientos 
ecológicos de la mayoria de las especies y caracterizar a Nitzschia umbonata y Surirella 
caspia. Nuestras observaciones constituyen las únicas referencias sobre el tipo de 
cuerpo de agua que ocupan prácticamente todos los taxones tratados ya que sólo 
Surirella angusta ha sido señalada en la bibliografia como reobionte y Nitzschia linearis 
como reófila. El 32 % de las especies fueron halladas en las muestras de plancton y 
perifiton, por lo que son consideradas ticoplanctónicas y el 68 % restante sólo en las 
muestras de plancton. Existen referencias previas sobre el hábito de 36 de los taxones 
estudiados, coincidiendo el 45 % de las citas con nuestras observaciones. Las especies 
Epithemia adnata var. proboscidea, Epithemia sorex, Rhopalodia gibba, Nitzschia recta, 
Surirella brebissonii var. kuetzingii y Cymatopleura solea hasta ahora tratadas como 
bentónicas y Bacillaria paradoxa como planctónica resultaron ticoplanctónicas en este 
estudio. En la bibliografía consultada no hay información sobre los requerimientos de 
temperatura de los taxones tratados. De acuerdo con las temperaturas registradas 
durante el muestreo (4-27 °C) y siguiendo la clasificación propuesta por Patrick (1977), 
el 41 % de las especies son meso o eu-curitermales, es decir indiferentes a los cambios 
de temperatura. Sobre la base de los valores de pH registrados (8.3-9.4), las especies 
estudiadas pueden ser caracterizadas como alcalófilas, alcalinobiontes o indiferentes. 
Esto coincide con la información bibliográfica dada para el 56% de los taxa 
estudiados. Considerando los valores de conductividad registrados en el área de estudio 
y de acuerdo con las clasificaciones citadas por Luchini & Verona (1972) y Patrick 
(1977) todas las especies son de agua dulce y oligohalobias. De acuerdo a la 
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clasificación propuesta por Krammer & Lange-Bertalot (1986) aquellas colectadas en 
el lago y río Sauce Grande son características de aguas con contenido electrolitico 
medio y las colectadas exclusivamente en el arroyo El Divisorio, características de 
ambientes con alto contenido electrolítico. Existe información previa sobre el 62 % de 
los taxa analizados, coincidiendo en la mayoría de los casos nuestros datos con los de 
la bibliografía. No obstante el rango de tolerancia a la salinidad es mayor que el 
descripto en la bibliografía en el caso de Nitzschia hungarica y Nitzschia sigma, 
descriptas como mesohalobias y de Epithemia sorex y Rhopalodia operculata, citadas 
para aguas con contenido electrolítico alto y colectadas en aguas con contenido 
electrolítico medio. En lo que concierne a los requerimientos de nutrientes el análisis 
bibliográfico no aportó información sobre las especies tratadas, las que de acuerdo a 
las caracteristicas del área de estudio, pueden caracterizarse como eutróficas, 
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LÉGENDAS DAS FIGURAS 


Fig. 1. F, H, J, N, Q, T, V : escala — 5pm; A-E, G, 1, K-M, O-P, R-S, U : escala = 10 um 


A-C. Bacillaria paxillifer. A. Vista general de una colonia. B. Früstulo en vista valvar. C. Detalle 
del rafe y estrias. D. Denticula kuetzingii : frastulo en vista valvar. E-F. Nitzschia sigma. E. Vista 
valvar, F. Detalle de las estrías y fíbulas. G-H. Niteschia acula. G. Vista general de la valva, H. 
Detalle del rafe. I. Rhopalodia operculata : vista general de una valva. J. Rhopalodia gibba var. 
ventricosa ; vista general de una valva. K-L. Nitzschia sigmoidea. K. Früstulo en vista valvar. L. 
Detalle del extremo de la valva. M-N. Nitzschia linearis. M. Vista general de la valva. N. Detalle 
de las fibulas. O. Nitzschia recta : frústulo en vista valvar. Р. Nitzschia linearis var. tenuis ; früstulo 
en vista valvar, Q. Nitzschia hungarica : früstulo en vista valvar. R. Rhopalodia gibberula : früstulo 
en vista conectival. S, Epithemia adnata var. proboscidea : frástulo en vista valvar, T. Epithemia 
adnata. var. adnata früstulo en vista valvar. U. Epithemia sorex : früstulo en vista valvar. V. 
Rhopalodia gibba : früstulo en vista conectival. 


Fig. 2. A, C-F, H-K : escala — 5ym ; B, G, L-M, O-Q : escala — 10 um ; N : escala — 20 um. 


A. Nitzschia constricta : früstulo en vista valvar. B. Nitzschia tryblionella : früstulo en vista valvar. 
C. Nitzschia tryblionella var. victoriae : früstulo en vista valvar. D. Nitzschia sinuata var. 
tabellaria : früstulo en vista valvar. E. Nitzschia dissipata : früstulo en vista valvar. F. Nitzschia 
acicularis: früstulo en vista conectival. G. Cymatopleura solea : früstulo en vista valvar. H. 
Nitzschia palea var. debilis : früstulo en vista valvar. I. Nitzschia vitrea : früstulo en vista valvar. 
J. Nitzschia umbonata : früstulo en vista valvar. K. Hantzschia amphyoxis : früstulo en vista valvar. 
L. Surirella guatimalensis : früstulo en vista valvar, detalle de las estrías. M. Surirella brebissonii 
var. kuetzinguii : früstulo en vista valvar. N. Surirella caspia : früstulo en vista valvar, detalle de 
las estrias. O. Surirella angusta : früstulo en vista valvar. P. Surirella biseriata : früstulo en vista 
valvar. Q. Surirella splendida : früstulo en vista valvar. 





















Рів. 3. Н : escala = 1 um; B, F-G, 1: 


A. Epithemia adnata var. proboscidea : vista general interna de una valva. B. Bacillaria paxillifer : 
vista interna, detalle de estrías y fibulas. C-F, Denticula kuetzingii. C. Früstulo en vista conectival ; 
D. Vista general externa de la valva ; E. Vista general interna de la valva ; F. Vista interna, detalle 
de las paredes fibulares. G-L. Nitzschia acula. G. Vista externa, detalle del rafe ; H. Vista interna 
del extremo distal de la valva, detalle de las fibulas ; I. vista interna, detalle de estrías y fíbulas. 





cala = 2 um ; C-E : escala = 5 um; A; escala = 10 um, 


Fig. 4, F, I: escala — 1 um ; B, D, G: escala — 2 um ; C, E, H: escala = 5 um; A: escala = 10 um. 


A-B. Nitzschia hungarica. A. Vista general externa ; B. Vista externa, detalle de las estrías. C-D. 
Nitzschia sinuata var. tabellaria. C. Vista general interna ; D. Vista general externa, E-F. Nitzschia 
dissipata. E. Vista general interna. F. Vista interna, detalle de estrias y fibulas. G. Nitzschia 
frustulum ; vista general interna. H-L Surirella brebissonii var. kuetzingii : Н. Vista general 
interna ; L Detalle de las fibulas, « struts » (flecha) y « portulae ». 


Fig. 5. G : escala — 2m; C-F, H : escala = 5 um; A-B : escala = 10pm, 


A-G. Surirella caspia. A. Vista general interna. B. Vista general externa. C. Vista externa, detalle 
del manto. D. Vista externa, detalle de la estructura del ala y estrías. E. Vista externa, detalle del 
ala. F. Vista interna, detalle de los canales alares. G. Vista interna, detalle de un canal alar, se 
observan « struts » y fisura del rafe. H. Surirella angusta : vista general interna. 


Fig. 6. A-B, E-F : escala = 2 um; G : escala = 5 pm; C-D ; escala = 20 pm.. 


A-B. Surirella angusta : vista interna, detalle de las fibulas y « portulae ». C-G. Surirella splendida. 
C. Vista general externa. D. Vista general interna. E. Vista interna, detalle del polo anterior y 
estrias. F. Detalle de las fenestras. G. Vista interna, detalle de los canales alares y « portulae ». 
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REPORT OF TWO SPECIES OF THALASSIOSIRA 
(BACILLARIOPHYCEAE): 
T. ROTULA MEUNIER AND T. ANGUSTE-LINEATA 
(A. SCHMIDT) 
FRYXELL ET HASLE, AS NEW TO NORTHERN CHILE. 
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ABSTRACT — Thalassiosira rotula Meunier and T. anguste-lineata (A.Schmidt) Fryxell et Hasle 
are reported from samples collected in the north of Chile (20°48' S-70°11' W). T. rotula had not 
been previously reported from this area. The distribution of T. anguste-lineata in the South Pacific 
Ocean was known only from south of the 36°40" S. Using electron microscopy, the morphology 
of the frustules are described; in the cingulum of T. anguste-lineata, a double septate valvocopula 
was observed. 


RESUME — Thalassiosira rotula Meunier et T. anguste-lineata (A. Schmidt) Fryxell et Hasle ont 
été identifiés dans des échantillons recueillis au nord du Chili (20°48' S-70°11’ W). T. rotula n'avait 
pas été signalé dans cette région; la distribution de T. anguste-lineata dans l'Océan Pacifique 
Sud-Est n'était connue qu'au sud de 36*40' S. Avec les techniques de la microscopie électronique 
la morphologie des frustules a pu être décrite, en particulier la structure du cingulum de T. 
anguste-lineata où une valvocopula cloisonée double a été observée. 


KEY WORDS — Diatomophyceae, Bacillariophyceae, Thalassiosira rotula, Thalassiosira anguste- 
lincata, new record, distribution, Chile. 


INTRODUCTION 


The genus Thalassiosira Cleve is principally marine with species both neritic 
and oceanic. Together with Chaetoceros, Coscinodiscus, Pseudonitzschia, Skeletonema 
and “Rhizosolenia”, Thalassiosira is one of the most common diatom genera in the 
marine coastal phytoplankton of Chile. Thalassiosira is characterized by the shape of 
its colonies, with cells joined by threads extruded from fultoportulae positioned in a 
definite pattern on the valve face. Although some species may be identified from waters 
mounts, most of them need to be cleaned and mounted in permanent resins to allow 
adequate observation of morphological features. Some of the most relevant characters 
for species identification include: number and arrangement of central and marginal 
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fultoportulae processes, length of process tubes, location and number of rimoportulae, 
number of areolae, number and morphology of the epieingulum bands, shape of the 
valve and of the valve mantle, 

Thalassiosira species from East Pacific Chilean coastal waters were studied by 
Rivera (1981) using light and electron microscopy. In more than 150 samples collected 
between 18°S and 56°S the author described 24 taxa, many of which were new records 
for Chilean waters, and one new species. More recently, Rivera (1985) reports T. 
weissflogii again, extending its distribution and describing some variations in the 
structure of the cingulum. 

The study of field samples collected in northern Chile (Caleta Patache, 
20°48’ S-70°11’ W) revealed the presence of two Thalassiosira species not previously 
reported from this area:T. rotula Meunier and T. anguste-lineata (A. Schmidt) Fryxell 
et Hasle. The morphology and distribution of T. rotula is very close to that of T. 
gravida Cleve. T. anguste-lineata was the dominant species in samples from Caleta 
Patache; previously its distribution along the Chilean coast was known only south of 
36°40' S. The present material provides better information about the structure of the 
cingulum of this species, in which a double septate valvocopula was observed. 


MATERIALS AND METHODS 


Fields samples collected in Caleta Patache (20?48' S, 70*11' W) during 
January 1994 and February 1995 were used in this study and are part of the Diatom 
Collection deposited at the Department of Botany, University of Concepcion, Chile. 
Samples were free of organic matter and mounted for light (LM), SEM and TEM 
microscopy, using the method described by Hasle & Fryxell (1970). 

Critical point drying, as described by Anderson (1951), was used when 
necessary. The light microscope used was a Zeiss Photomicroscope Ill; the ETEC 
Autoscan U-1 scanning electron microscope and the JEOL 1200 EX II transmission 
electron microscope were used for electron microscopy. Terminology used is that 
suggested by Anonymous (1975) and Ross et al. (1979). 





Fig. 1-7. Thalassiosira rotula Meunier. Fig. 1. LM. Chain formed by four cells. Scale bar = 10 um. 
Fig. 2. LM. Many fultoportulae scattered on the valve surface. Scale bar = 10 um. Fig. 3. SEM. 
Cluster of fultoportulae in the center of the valve. Scale bar = | um. Fig. 4. SEM. External part 
of the rimoportula (arrow). Scale bar = 1 ym. Fig. 5. SEM. Valve covered by radial ribs; some 
areolae present in the center of the valve. Scale bar =1 um. Fig. 6. SEM. Three to four irregular 
rings of fultoportulae in the valve margin; valvocopula with horizontal rings of pores. Scale bar 
— lym. Fig. 7. SEM. Areolate valvocopula and copula with a single row of abvalvar pores 
(arrow). Scale bar = 1 um. 
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OBSERVATIONS 


Thalassiosira rotula Meunier (Figs 1-7) 

Meunier, 1910, p. 264, pl. 29, figs 67-70 

Hustedt, 1930, pp. 326-328, fig. 163 

Fryxell, 1975, p. 95, pl. XVI; figs. 13-14 

Samples examined: DIAT-CONC 4642-4647, Caleta Patache, February 3rd, 1995. 


The cells are disk-shaped in girdle view with slightly rounded edges and many 
small chromatophores (Fig. 1). The pervalvar axis is about 1/3 or less of the diameter 
of the cell. Chains formed by two to four cells were observed; the cells are united by 
many threads extruded from the center of the valves, appearing in water mounts as one 
thick thread, clearly visible in the moderately wide space existing between cells (Fig. 1). 
The valves are circular, 30-51 um in diameter, flat, very slightly silicified. Most of the 
valve is covered by radial ribs; some areolae are present but only in the center, about 
18 in 10 um (Fig. 5), and in the marginal areas, ca. 20-22 in 10 рт (Fig.6). Many 
fultoportulae are scattered on the valve surface (Figs 2, 5), forming three to four 
irregular rings along the margin, 1 to 1.5 ım apart, (Fig. 6), while in the present 
material a cluster of 20-32 fultoportulae is located in the center of the valve (Figs 3, 
5). One large rimoportulae is located in the valve margin between the third and fourth 
rings of fultoportulae (Fig. 4). In this species, the longest part of all these processes 
protudes out of the cell. The valvocopula has pores (30-33, exceptionally 38 in 10 um) 
arranged in horizontal rings (Figs 4, 6, 7), sometimes forming more evident vertical 
lines; the pores of the last ring on the abvalvar side are a little bigger (Fig. 7). The 
second band (copula) is higher than the valcocopula and exhibits a single row of pores 
(33-34 in 10 um) located on the abvalvar side (Fig. 7). 


Thalassiosira anguste-lineata (A. Schmidt) Fryxell et Hasle (Figs 8-15) 

Fryxell et Hasle, 1977, p. 73, figs 22-34 

Rivera, 1981, p. 45, pls 5-7 

Samples examined: DIAT-CONC 4639-4641, Caleta Patache, January 29, 1994; DIAT- 
CONC 4642-4647, February 3rd, 1995. 


The structure of the valves of this species identified in samples collected from 
Chile was described by Rivera (1981), and the present observations confirm these 
findings. The valves are flat, 33-54 um in diameter, and the areolae arranged in a 


Fig. 8-15. Thalassiosira anguste-lineata (A. Schmidt) Fryxell et Hasle. Fig. 8. SEM. Internal view 
of valve surface. Scale bar = Sym. Fig. 9. SEM. External tubes of rimoportulae and 
fultoportulae. Scale bar — 1 um. Fig. 10. SEM. Internal part of rimoportula (arrow). Scale bar 
= 1 um. Fig. 11. SEM, One fultoportula located in the center of the valve. Scale bar = 1 um. Fig. 
12. SEM. Areolae on the valve face and mantle. External view of ornate valvocopula. Scale bar 
— lym. Fig. 13. SEM. Internal view of cingulum; valvocopula appears to be doubly septate 
(arrow). Scale bar — 5 um. Fig. 14. TEM. Detail of areolate valvocopula. Scale bar — 1 um. Fig. 
15. SEM. External view of cingulum showing an ornate valvocopula (v), a narrowed copula (c) 
and some hyaline pleurae (p). Scale bar = 5 pm. 
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fasciculated (Fig. 8), and sometimes rather linear pattern. There are 9-16 areolae on the 
valve face and 22-25 in 10 um on the mantle. In the present material the fultoportulae 
form 5-6 groups halfway between the valve center and the margin, each arc with 2-7 
strutted processes. A ring of fultoportulae, 4-6 (7) in 10 um, is located on the edge of 
the mantle (Figs 9, 12). In some valves, one isolated fultoportula is located in the center 
of the valve (Fig. 11). One rimoportula located on the edge of the mantle (Fig. 9) has 
its internal aperture elongated and sessile (Fig. 10). The cingulum of the mature 
epitheca is composed of an ornate valvocopula, a narrowed copula and a variable 
number (3-4) of pleurae (Fig. 15). The valvocopula is areolate in structure; the areolae 
consist of vertical rows (34-50 in 10 um). The cribra are evident in TEM micrographs 
(Fig. 14). The valvocopula appears to be doubly septate (Fig. 13), with large openings 
in one abvalvar row (Figs 12, 14-15). The copula has only one row of pores (47-52 in 
10 um), and the pleurae are hyaline (Fig. 15). 


DISCUSSION 


In the material collected in Caleta Patache, the specimens of Thalassiosira 
rotula were very scarce and the frustules were very slightly silicified; consequently the 
observation of all the morphologycal features was not possible. 

T. rotula Meunier is so similar to T. gravida, a species described by Cleve in 
1896, that Meunier himself stressed this fact. Both taxa have a similar process pattern 
(one marginal labiate process, a central cluster of fultoportulae and others scattered on 
the valve). According to Hasle (1976), the geographical distribution patterns of both 
species indicate that they may be modifications in the same species, and can only be 
discriminated by controlled culture experiments. Syvertsen (1977) published the results 
of his experiments on the effects of variation of temperature on valve morphology and 
degree of silicification, using strains of T. rotula and T. gravida. He demonstrated that 
all characteristics of the valve face structure changed from the typical of T. rotula at 
17°C to that typical of T. gravida at 3?C: radial ribs on the valve to radial rows of 
areolae, disk-shaped cells to cylindrical cells, etc. However, he hesitated to reject T. 
rotula as a valid taxon, hoping to have more information from further investigations- 
.The presence of a septum in the copula, as described by Syvertsen (1977), could not 
be recognized in our material. However, the striking characteristic described by 
Meunier (1910) for T. rotula, namely a band “unevenly thickened”, was apparent in 
one of the Chilean cells, and our observations correspond closely to the accepted 
description of the species. 

Thalassiosira anguste-lineata was the dominant species in the material studied 
from Caleta Patache in 1994 and 1995 (10.475 cells 1), and chains of up to five cells, 
connnected by many threads, were observed. Water temperature varied from 14.6 °C 
to 15.6 °C, and the salinity was 34,6 107. In this species, as in T. rotula, the processes 
are longer towards the outside of the cell, but the fultoportulae are shorter. A fact that 
was not previously reported by Rivera (1981), is that a few valves present a well 
structured central fultoportula. This characteristic was also suggested by Fryxell & 
Hasle (1977) for some cells. When not present, this is replaced by one areola usually 
a little bigger than the others. The external tube of the rimoportula is radially oriented, 
but its internal part is more tangentially positioned. 
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Knowledge of the structure of the mature epicingulum of 7. anguste-lineata 
is very scarce, and Rivera (1981) gave some information about it. Thus, it is known that 
many Thalassiosira species with long internal tubes of the processes usually present 
bands with wide septa, but species with the longer portion of the fultoportulae towards 
the outside of the valve can also present narrow septa on its bands, as they do in T. 
rotula and T. pacifica. As far as we know, the presence of a double narrow septate band 
in T. anguste-lineata, as found in this study, was not yet described. The valvocopula of 
this species is very similar to that of T. eccentrica, as described by Fryxell et al. (1981). 

More than 150 samples were studied by Rivera (1981) for the revision of the 
Chilean Thalassiosira species; however, T. rorula was not found in these samples nor 
in others examined later, and T. anguste-lineata had not been reported north of 36 °S. 
The sample collected in Caleta Patache in February 1995, containing T. rotula, 
registered water temperature of 15°C and salinity 34.98 %o. 

According to our information, these taxa have not been reported off the coast 
of Peru, and it would appear that there exists only one previous record of T. rotula 
from the South Pacific Ocean. Avaria (1971) in his study on the phytoplankton from 
the Valparaiso Bay (33°02' S-71°38' W), collected between 1964 and 1966, reported this 
taxon (neither description nor illustration was given) as scarce during September, 
October 1964, February and April 1965 and May and June 1966. 

T. rotula is a neritic species distributed in temperate and subtropical waters 
(Fryxell, 1975). According to the reports from the South Atlantic Ocean (Hasle 1976) 
the species presents a continuous distribution from about 60°N го 4395. 

Fryxell & Hasle (1977) consider T. anguste-lineata to be a littoral species from 
warm and cold waters. According to Rivera (1983), the species has been reported as 
living from 36"40' S to 55"10' S; however, it was also previously reported in the fossi 
deposits of Mejillones [23°06'S, 70°27’ W] (Tempere & Peragallo, 1907) and Tiltil 
[33°05’ S, 70°56’ W] (Frenguelli, 1938). The knowledge of the marine diatom flora 
along the Chilean coast needs further observations. Many genera must be studied using 
modern techniques of microscopy to define more accurately the taxa that really exist 
in the area. This situation, for instance, takes on particular importance with the 
continuous occurrence of red tides in the south of the country, where many people, 
without adequate training, are repeatedly involved in phytoplankton monitoring. 
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ON THE OCCURRENCE OF SPOROLITHON PTYCHOIDES 
HEYDRICH (CORALLINALES, SPOROLITHACEAE, 
RHODOPHYTA) IN THE MEDITERRANEAN SEA. 


Giuseppina ALONGI, Mario CORMACI and Giovanni FURNARI 
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ABSTRACT — The occurrence of Sporolithon ptychoides in the Mediterranean Sea is first 
reported. Comparisons with S. mediterraneum and S. molle, the only two other species of the 
genus reported from the Mediterranean Sea, have shown that the former is likely to be conspecific 
of S. ptychoides, while the latter has not been verified to occur in that Sea. 


RESUME — La présence de Sporolithon ptychoides est signalée pour la première fois en mer 
Méditerranée. La comparaison de cette espéce avec S. mediterraneum et S. molle, les seules autres 
espèces du genre connues de Méditerranée, a montré que S. mediterraneum est probablement 
conspécifique avec S. ptychoides, tandis que la présence de S. molle n'est pas démontrée dans cette 
mer. (Traduit par la Rédaction) 


KEY WORDS: Corallinaceae, Mediterranean Sea, Sporolithaceae, Sporolithon mediterraneum, 5. 
molle, S. ptychoides. 


INTRODUCTION 


The taxonomic position of the genus Sporolithon Heydrich, within the order 
Corallinales has, for a long time, been quite controversial (Johansen, 1969; Womersley 
& Bailey, 1970; Cabioch, 1971, 1972; Adey et al., 1982). Recently it has been placed in 
the new family Sporolithaceae by Verheij (1993). According to Verheij (1993), this 
family is mainly characterized by: i. cells of adjacent filaments connected by both cell 
fusions and secondary pit connections; ii. tetrasporangia, not in conceptacles, but 
formed between filaments, on one or more stalk cells, showing apical plugs at their 
apices and cleaving simultaneously into cruciately arranged spores. This circumscrip- 
tion was analysed and modified by Townsend et al. (1995) who concluded that “...the 
Sporolithaceae is best characterised by tetrasporangia that produce cruciately arranged 
spores and develop within calcified sporangial compartments”. Although, suggesting to 
not use the occurrence of conceptacle or sorus in family delimitation, Townsend et al. 
(1995) opted for the use of the term sorus to indicate tetrasporangial regions in species 
of Sporolithaceae “...because, unlike a conceptacle, each region is irregular in shape 
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and indefinite in size, and because any ‘chambers’ present are produced in a haphazard 
and erratic manner”. 

Within the genus, the circumscription of only five species was recently made 
clear: S. ptychoides Heydrich and S. episporum (Howe) Dawson, by Keats & 
Chamberlain (1993) and Verheij (1993); S. episoredion (Adey, Townsend et Boykins) 
Verheij, by Verheij (1992; 1993); S. molle (Heydrich) Heydrich, by Verheij (1993); S. 
durum (Foslie) Townsend et Woelkerling, by Townsend ef al. (1995). According to the 
above authors, species are mainly distinguished on the basis of characters dealing with 
tetrasporangial sori, viz.: i. size of tetrasporangia; ii. number of cells in paraphyses 
between tetrasporangia; iii. occurrence or not of a layer of elongate cells at the base of 
tetrasporangia; iv. number of additional horizontal layers of cells in between 
tetrasporangia; v. the fate of tetrasporangia which, after the mature spores are released, 
can flake off or be overgrown by the thallus (in the latter case, they can be empty or 
filled by a short filament). 

To date, only two species of Sporolithon have been recorded from the 
Mediterranean Sea: i. S. mediterraneum Heydrich by Heydrich (1899), Lemoine (1939) 
[as Archeolithothamnion mediterraneum (Heydrich) Foslie], Hamel & Lemoine (1953) 
(as Archeolithothamnion mediterraneum). Giaccone et al. (1985); ii. S. molle by Di 
Geronimo & Giaccone (1994). 

During our study on Mediterranean algal flora, fertile specimens of a species 
of Sporolithon were collected. In the present paper, results of the study of these 
specimens as well as of the comparison with Mediterranean records and collections of 
the other above mentioned species, are reported. 





MATERIAL AND METHODS 


The study was carried out on both dried and liquid preserved specimens. For 
microscopic observations, selected fragments were completely decalcified in 0.6 M 
HNO,, stained in 4% aqueous KMnO, for 30-60 minutes, rinsed with water and 
dehydrated through a series of 30, 60, 90 and 100% ethanol prior to embedding in 
medium grade “LR White” resin according to the method of Penrose (1991). Serial 
sections, 6-10 um thick, were made using a sledge microtome. The sections were placed 
on a slide with a drop of Canada balsam. 


Specimens examined. 


Archeolithothamnion mediterraneum (Heydrich) Foslie, Croisière du Pourquoi-Pas 
1923, Station 305, Sud des Baléares, -65 m, M. L. det., Muséum National 
d'Histoire Naturelle, Herb. Général, Paris (PC). 

Sporolithon sp. Island of Vulcano (Aeolian Islands, Italy) 25. iv. 1991, -32 m, 
tetrasporophyte, CAT 1724. 

Sporolithon sp. Cannizzaro (Catania, Italy) Nov.1992, -18 m, tetrasporophyte, liquid 
preserved specimens, CAT 1726. 

Sporolithon E Island of Comino (Malta) 12. ix. 1994, -20 m, tetrasporophyte, CAT 
1725. 

Sporolithon sp. Ahrax (Malta) 12. ix. 1994, -1 m, tetrasporophyte, CAT 1727. 
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OBSERVATIONS AND DISCUSSION 


Both Sicilian and Maltese plants are encrusting, flat, warty to lumpy (Figs 1, 
2) and partially to completely attached to the substratum. Thalli are pseudoparenchy- 
matous and have crustose parts organized in dorsiventral manner with monomerous 
construction (Fig. 4). Ventral regions are composed of filaments that form a core 
running more or less parallel to the substratum; dorsal regions are composed of 
portions of filaments, with cells squarish to elongate (8-12 x 10-15 um), curving 





Figs 1 — 5. S. ptychoides. Fig. 1. Habit of the specimen from the Island of Vulcano. Bar — 0.5 
cm . Fig. 2. Habit of the specimen from the Island of Comino. Bar = 0.5 cm. Fig. 3. Transverse 
section of dorsal region of a thallus showing a single layer of flared epithallial cells (arrows). Bar 
— 20 um. Fig. 4. Transverse section showing monomerous construction of the thallus: v = ventral 
region; d = dorsal region. Bar = 100 um. Fig. 5. Transverse section of dorsal region of a thallus 
showing both secondary pit connections (arrows) and cell fusions (arrowhead). Bar = 20 um. 
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outwardly from the ventral region towards the surface (Fig. 4). Each filament ends with 
a single epithallial cell 4-6 um long and 10-12 um in diameter with a flared outer wall 
(Fig. 3). Protuberances of thalli show a radial organization of filaments with 
monomerous construction. 

Cells of adjacent filaments are connected laterally by both cell fusions and 

secondary pit connections (Fig. 5). 
Tetrasporangia, 85-130 x 40-60 um, are grouped into sori of irregular shape and 
indefinite size which in a section parallel to the surface appear in a concentric 
arrangement. 1-2 additional horizontal layers of cells occur in between the tetraspo- 
rangia (Fig. 6). Tetrasporangia show cruciately arranged spores (Fig. 7) and are formed 
on top of a basal layer of elongated cells (Figs 7, 8). The sporangial pore diameter is 
12-15 um. The paraphyses between the tetrasporangia are 4-6 cells long (Fig. 8). Old 
and empty tetrasporangia become buried (Fig. 6) and, often, are filled by a short 
filament formed by secondary meristematic activity of the stalk cell. 

Features observed in our plants correspond to those of Sporolithon ptychoides 
as circumscribed by Verheij (1993) and Keats & Chamberlain (1993). This is the first 
record from the Mediterranean Sea of this species to date known only from Red Sea, 
Indian Ocean, Indonesian Archipelago and Hawaiian Archipelago (Verheij, 1993; 
Ballesteros & Afonso-Carrillo, 1995). 

Up to now only S. molle and S. mediterraneum have been reported from the 
Mediterranean Sea. S. molle, is recorded only from the island of Lampedusa (Pelagean 
Tslands, Italy) by Di Geronimo & Giaccone (1994), but, in that paper insufficient data 
for identification of the species were reported except the size of tetrasporangia, very 
small indeed (11-22 x 21-26 um). Moreover, no Herbarium specimens were kept 
(Giaccone, pers. comm.). Thus, the record of the occurrence of this species in the 
Mediterranean Sea cannot be verified, and therefore should be excluded. 

S. mediterraneum was described by Heydrich (1899) from a specimen he 
thought had been collected by Dr Francotte in the Gulf of Naples (Italy). But, as 
reported by Lemoine (1939), the specimen had been collected by Dr Schleicher in the 
Gulf of Villefranche (France). Unfortunately, this specimen has been lost (Hamel & 
Lemoine, 1953). Lemoine (1939) and Hamel & Lemoine (1953) described, as 
Archeolithothamnion mediterraneum (Heydrich) Foslie (= S. mediterraneum), a speci- 
men from the Balearic Islands (Spain). But, the specimen held in the Muséum National 
d'Histoire Naturelle, Herb. Général, Paris (PC), labelled as “Archeolithothamnion 
mediterraneum (Heydrich) Foslie, Croisiére du Pourquoi -Pas 1923, Station 305, Sud 
des Baléares, — 65 m, M. L. det.”, does not correspond in the habit (Fig. 9) to the 





Figs 6-11. Figs 6-8. S. ptychoides. Fig. 6. Transverse section of a thallus showing both sterile and 
fertile areas. Bar = 100 ym. Fig. 7. Detail of a tetrasporangium: arrowhead indicates the pit 
connection between the stalk cell and the tetrasporangium; arrow indicates the basal layer of 
elongated cells; the cruciate division of the tetrasporangium is also detectable. Since the 
sporangium is sectioned obliquely, the upper spores (which also are broken by a curved ctack) 
appear bigger than the lower spores. Bar = 20m, Fig, 8. Detail of a tetrasporangial sorus 
showing paraphyses (arrowheads) between empty tetrasporangia and the basal layer of elongated 
cells (arrows) Bar = 100 um, Figs 9 — 11. Specimen held in the Muséum National d'Histoire 
Naturelle, Laboratoire de Cryptogamie, Paris (PC), Herbier Général, labelled as Archeolitho- 
thamnion mediterraneum. Fig. 9. Habit. Bar = | cm. Fig. 10. Transverse section of thallus showing 
two undefined (if sexual or asexual) conceptacles. Bar = 100 um. Fig. 11. Transverse section 
showing the lithophylloid structure. Arrows indicate non-flared epithallial cells. Bar = 100 um. 


Source . MNHN. Paris 


SPOROLITHON PTYCHOIDES FROM THE MEDITERRANEAN SEA 135 





Source : MNHN. Paris 


136 G. ALONGI, M. CORMACI and G. FURNART 


specimen illustrated in the fig. 1 published by Lemoine (1939: 342). According to our 
Observations, it shows only secondary pit connections between cells of contiguous 
filaments, empty uniporate conceptacles (Fig. 10) and a lithophylloid structure with 
non-flared epithallial cells (Fig. 11). Although neither the occurrence of only secondary 
pit connections [cell fusions are lacking in S. episporum from Natal (Keats & 
Chamberlain, 1993)] nor the occurrence of uniporate conceptacles [which could be 
sexual conceptacles of Sporolithon (Verheij, 1992; Townsend et al., 1995)] exclude this 
specimen from Sporolithon, the lithophylloid structure and the non-flared epithallial 
cells, characteristic of the genus Lithophyllum (Chamberlain & Irvine in Irvine & 
Chamberlain, 1994) [they are flared in Sporolithon spp. (Verheij, 1992, 1993; Keats & 
Chamberlain, 1993; Townsend el al., 1995)] provide strong evidence that it should be 
referred to as Lithophyllum sp. 

Moreover, no observations could be made on plants identified as S. 
mediterraneum from Ustica Island (Italy) by Giaccone er al. (1985), since the specimens 
probably were lost (Giaccone, pers. comm.). 

According to Heydrich (1899), S. mediterraneum differs from S. ptychoides 
mainly in the tetrasporangia sizes (65 x 120 um in the former, 40 x 100 um in the latter). 
According to Dawson (1960), who provided a preliminary working key (by himself 
considered very imperfect indeed) to the living species of Sporolithon (not including, 
however, S. ptychoides), S. mediterraneum is characterized mainly by “protuberances 
mostly 4-6 mm in diameter". But, it should be pointed out that: i. that key is based 
mainly on characters relating to external form and that such characters have been 
shown to be unreliable (Verheij, 1993); ii. the tetrasporangia sizes of S. mediterraneum 
fall within the range of tetrasporangia sizes of S. ptychoides: 85-105 x 35-45 um; 77-108 
x 29-53 um; 85-130 x 40-60 um, reported by Verheji (1993), Keats & Chamberlain 
(1993) and observed in our specimens, respectively. Thus it is likely that the two taxa 
are conspecific, S. mediterraneum being a later synonym of S. ptychoides. Conse- 
quently, S. ptychoides seems to be the only living species of this genus in the 
Mediterranean Sea. 
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Lomentaria orcadensis (Harvey) Collins ex Taylor is a rhodophycean alga in 
which gametophytic and carposporophytic stages have not been identified until now, 
only tetrasporophytes being known. According to Svedelius (1937), in the life history 
of this species only apomeiotic processes occur. Sporophytes give rise to diploid 
tetraspores without meiosis, in other words, this species shows an haplobiontic life 
cycle in contrast to the diplobiontic one present in other species of Lomentaria. He said: 
“Lomentaria orcadensis (as L. rosea) exists as a sexless, purely diploid member of 
Rhodophyceae with tetrahedrally arranged diploid spores”. This opinion was later 
strengthened by Foran & Guiry (1983), who, examining the alga in culture, found that 
isolated tetraspores of this species gave rise to new tetraspophytes with similar 
morphology to the parent plants. On the contrary, Crouan & Crouan (1867), Segawa 
(1936) and Lodge (1948) reported supposedly gametophytic plants of L. orcadensis. 
However, according to Irvine & Guiry (in Irvine, 1983) their records are probably 
based on other species of Lomentaria. For instance, small distichous plants of L. 
clavellosa are difficult to distinguish from L. orcadensis (Irvine & Guiry in Irvine, 1983). 

The finding in the northwestern Iberian Peninsula of gametophytic plants 
clearly belonging to L. orcadensis proves the ability of this species to show a 
Polysiphonia-like life history. 

Gametophytic plants were collected in March 1994 at the Sisargas Islands 
(northwestern Iberian Peninsula, 43°21’ N, 8°49‘ W) at 8 meters of depth, on vertical 
rocks covered by sponges, the female thalli living together with tetrasporophytic ones. 
Epilithic plants of L. clavellosa var. pyramidalis Thuret ex Le Jolis were collected 
nearby. The latter are easily distinguishable from the former by their size, habit and 
basal attachment. The plants of L. orcadensis are much smaller, with very flattened 
erect fronds and an extensive, branched, stoloniferous holdfast. We have not found any 
thallus with an intermediate morphology between both species. 

The specimens were preserved in 4% formalin seawater. For anatomical study 
they were embedded in gelatine, dried and hand-sectioned. The sections were soaked 
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Figure 1. Lomentaria orcadensis (SANT-Algae 6435). A. female gametophyte with cystocarps 
turned towards branch apex. B. procarp (tr, trichogyne; sus, supporting cell; aux, auxiliary cell; 
m aux, mother cell of auxiliary cell). C. cystocarp with a prominent pore. D. cross section of 
cystocarp showing its asymmetric shape, gonimoblast and thick pericarp. 
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in distilled water, mounted in 20% Karo® syrup and stained with aniline blue. The 
line-drawings were made using a camera lucida. The herbarium sheets have been 
deposited at the herbarium of the University of Santiago de Compostela (SANT-Algae 
6435, female gametophyte; 6509 and 6518, tetrasporophytes). 

The morphological and anatomical vegetative structure of female gameto- 
phytes and tetrasporophytes is the same, as in other species of Lomentaria. Procarps 
are located subapically on the axis of young branches. Because of the mainly apical 
growth of the thallus, the cystocarps become central on the branches. The supporting 
cell (similar to other cortical cells) carries a 3-celled carpogonial branch and the mother 
cell of a terminal auxiliary cell. The external cystocarps, up to 4 on both sides of the 
branch and 400-600 uim in diameter, are conical or hemispherical, with a thick cortical 
pericarp and a prominent asymmetric carpostome turned towards the branch apex. 
Carposporangia are angular or rounded, up to 50 um in diameter. Male gametophytes 
have not been seen. The morphology of procarps, cystocarps and carposporophytic 
stages is similar to other Lomentaria species previously described by Lee (1978). 

The presence of female gametophytes with cystocarps on the northwestern 
Iberian Peninsula probably confirms the observation of plants n — 10 and n — 20 on 
the french coast (see Magne, 1964). In conclusion, L. orcadensis seems not to have lost 
completely the ability to show a Polysiphonia-like life history, trigenetic, diplobiontic 
and isomorphic. It is probable that gametophytes of this species are rare or infertile in 
northern latitudes. 
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HOEK C. van den, MANN D. & JAHNS H.M., 1995 — Algae. An introduction to 
phycology. Cambridge, Cambridge University Press, [i-vii]-xiv + [1]-623. 280 dessins au 
trait, 26 photos noir et blanc et 10 tableaux dans le texte. ISBN 0-521-31687-1. 
Couverture cartonnée 70 £ (environ 600 FF, hors taxe et frais de port), couverture 
souple 24,95 £. Traduction en anglais de David Mann. 


Cet ouvrage, qui résume une somme gigantesque de connaissances en plus de 
600 pages, comporte 1937 références bibliographiques (!), un index général, un index 
des espéces et un glossaire trés complet. Toutes les divisions et presque toutes les classes 
sont traitées, le plus souvent jusqu'au niveau de l'ordre. En outre, quelques espéces 
particuliérement demonstratives completent la plupart des taxons étudiés. 

П s'agit d'une nouvelle version, revue, complétée et sérieusement remise à jour 
du manuel de 1978 (Christiaan van den Hoek, unter Mitwirkung von Hans Martin 
Jahns, 1978 — Algen. Einführung in die Phykologie. Stuttgart, Thieme, [i-ii]-x + 
[1]-481. ISBN 3-13-551101-4) dont une seconde édition, non révisée, était parue en 
1984. Ce nouveau manuel est beaucoup plus qu'une nouvelle version de celui de 1978 ; 
cette version de 1978 était déjà très bien faite mais, disons le dés à présent celle de 1995 
est franchement enthousiasmante. Enfin un manuel qui aborde les algues sous un angle 
phylogénétique résolument moderne ! Enfin un manuel dont la classification est à jour ! 
On ne saurait trop conseiller à tous les enseignants et chercheurs concernés par les 
algues de lire ce livre. C'est, actuellement, parmi les manuels disponibles, le plus à jour 
et celui qu'il faut conseiller aux étudiants, méme si certains autres manuels comparables 
ont de réelles qualités et étaient, en leur temps, tout à fait excellents. D'ailleurs, compte 
tenu de la vitesse avec laquelle la classification évolue, combien de temps le livre de C. 
yan den Hoek et al. restera-t-il d'actualité de ce point de vue? On ne peut le prévoir, 
mais on peut cependant lui prédire un bel avenir tant il contient d'informations et 
d'illustrations rassemblées en un méme document. 

Les lecteurs non spécialistes des algues pourront s'étonner : qu'y a t-il donc 
de si nouveau dans la classification des algues ? Beaucoup de choses. Mais c'est aussi 
la vision de l'ensemble du monde vivant qui a évoluée depuis longtemps, or, celle-ci 
transparaissait mal ou pas du tout dans les manuels à la disposition des enseignants et 
des étudiants. Il n'est donc pas inutile de rappeler ci-dessous quelques points que les 
auteurs explicitent et que je suis content de voir aborder tous trés clairement dans un 
tel manuel, satisfaction qui sera, sans doute, partagée par de nombreux autres collégues 
chargés d'enseignement. 


1. Le mot «algue» est une appellation commode pour désigner des 
organismes inféodés aux zones humides, le plus souvent photosynthétiques, dont 
Vappareil végétatif est un thalle (souvent réduit à une cellule) et dont les organes 
reproducteurs, lorsqu'ils existent, sont des cystes. Les « algues » ne constituent pas une 
entité cohérente mais un ensemble d'organismes appartenant à des groupes trés 
différents, parfois très éloignés entre eux phylogénétiquement. Les auteurs rappellent, 
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fort à propos (p. 497), qu'une algue verte est plus distante d'une eugléne (contenant un 
plaste vert) que nous ne le sommes de cette méme algue verte. 


2. Les algues regroupent des Eubactéries (les «algues bleues») et des 
organismes dont il est impossible, voire sans objet, de définir la nature « végétale » ou 
« animale » (certaines euglènes ou certains dinoflagellés, par exemple). La vision à deux 
régnes « animal » et « végétal » est obsolète depuis trés longtemps... mais la vision à 
cinq règnes (Monera, Protoctista, Fungi, Plantae et Animalia) n'est guère plus 
satisfaisante (ce que soulignent Hoek et al., p. 9). Les algues vertes appartiennent-elles 
aux Protoctista? Si oui, ce groupe est paraphylétique puisque les mousses et les 
Trachéophytes ont un ancétre commun avec elles. Tous les Protozoaires appartiennent- 
ils aux Protoctista, en particulier, les Choanoflagellés (autrefois placés dans les 
«algues » : la classe des Craspedophyceae de Chadefaud, 1960 ex Silva, 1980, ou la 
sous-classe des Craspedomonadophycideae de Bourrelly, 1968) ? Alors les Protoctistes 
sont, à nouveau, paraphylétiques. Les Monéres sont paraphylétiques aussi si on admet 
que les Archaebactéries forment le taxon frére des Eukaryotes ; l'ensemble Archaebac- 
téries + Eukaryotes constituant le taxon frère des Eubactéries, 


3. Les fougéres sont plus proches des Spermaphytes que des autres 
« Cryptogames » et ce terme n'a plus qu'une valeur historique. Il n'est plus possible, 
non plus, de regrouper « algues » et « champignons » sous le vocable « Thallophytes » 
si ce vocable sous-entend un classement et non la désignation d'organismes dont 
l'appareil végétatif est un thalle. 


4. Les « algues » sont des chimères, Les mitochondries dérivent d’une bactérie 
pourpre endosymbiotique ; les plastes ceinturés par deux membranes dérivent d'une 
cyanobactérie endosymbiotique ; les plastes ceinturés par plus de deux membranes 
dérivent d’une endosymbiose secondaire avec une cellule eukaryote ayant déjà acquis 
un plaste dérivé d'une cyanobactérie endosymbiotique. L'origine du « flagelle » (cil ou 
undulipode) est plus controversée mais résulte vraisemblablement aussi d’une endosym- 
biose (il existe un génôme résiduel dans le corpuscule basilaire des flagelles de 
Chlamydomonas, voir p. 5) ; l'origine du noyau, du réticulum endoplasmique et des 
corps de Golgi est encore mal connue et pourrait résulter d'une invagination de la 
membrane plasmique, L'ouvrage traite aussi des problémes de transferts de genes liés 
à ces événements endosymbiotiques. 


5. Les Euglénophytes appartiennent à une lignée comprenant aussi les 
Kinetoplastidia (qui contiennent, pat exemple, les trypanosomes). Les euglénes sont 
donc très éloignées de tous les autres organismes eukaryotes et ne sont, en aucune 
manière affiliées aux autres « algues », 


6. Les Cryptophytes sont apparentés aux Rhizopodes et non à d’autres 
«algues ».. et surtout pas avec les Dinophytes : le terme Pyrrhophyta est donc à 
proscrire. Les Cryptophytes, Dinophytes et Haptophytes appartiennent à des lignées 
séparées et n'appartiennent pas à la lignée des autres « algues » dont le plaste contient 
de la chlorophylle c : le terme Chromophyta est donc à proscrire également, sauf, 
éventuellement, pour désigner, sans idée de classement ou de parenté, les diverses 
lignees d’« algues » possédant de la chlorophylle c. 


7. Il existe désormais suffisamment de preuves pour affirmer que les classes 
des Oomycetes, Labyrinthulomycetes, Thraustochytridiomycetes et Hyphochytridiomy- 
cetes appartiennent à la division (embranchement) des Heterokontophyta (en compa- 
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gnie, par exemple, des algues brunes et des diatomées) et non aux champignons (Fungi). 
On pourrait donc dire que ce sont des « algues fungoïdes » non photosynthétiques qui 
devraient devenir du domaine d'enseignement des phycologues. Des « Protozoaires » 
hétérotrophes comme les Bicosoecida appartiennent aussi aux Hétérokontes; le 
Professeur Pierre Bourrelly les rapprochait d'ailleurs des Chrysophyceae sensu lato. Ce 
ne sont pas les seuls problémes d'enseignement que soulévent la phylogénie des algues 
puisqu'on sait aussi que les Cryptophytes sont affiliés à certains Rhizopodes, les 
Chlorarachniophytes aux amibes filamenteuses (Eug/yphidae et Paulinellidae) et les 
Dinophytes inclus dans un ensemble regroupant les Ciliophora, Apicomplexa et 
Foraminifera. 


Ce livre fait la part belle aux caractéres morphologiques et structuraux, en 
particulier à ceux décrits en microscopie électronique, mais ne néglige pas les résultats 
moléculaires récents. Des phylogénies originales basées sur des caractéres morpholo- 
giques sont proposées pour les Cyanobactéries (p. 38), les Rhodophytes (p. 98), les 
hétérokontes (p. 214), les Phéophycées (p. 216), les Dinophytes (p. 284) et les 
Chlorophytes (p. 492). 

On y trouve, en outre, vers quelle époque géologique les différentes classes ont 
divergé, ainsi que les périodes géologiques auxquelles des fossiles des divers groupes ont 
été rapportés (autant qu'on puisse attribuer sans ambiguité ces fossiles à un taxon, ce 
qui n'est pas toujours avéré). 

Le chapitre consacré aux algues bleues est une synthése remarquable de nos 
connaissances relatives à ce groupe. Celui consacré aux algues rouges est trés à jour et, 
en particulier, décrit en détail les divers types de bouchons synaptiques et les 
implication systématiques récentes qui en découlent. 

Chez les Hétérokontes, les auteurs retiennent «au moins 9 classes». Les 
Synurophycées restent incluses dans les Chrysophycées bien qu'avec certaines réserves. 
Les Eustigmatophycées sont placées dans les Heterokontophyta, ce qui n'était pas le cas 
dans l'édition en allemand. Les Pedinellophycées ne sont pas traitées, ni le genre 
Rhizochromulina dont la place serait désormais au sein, ou au voisinage, des 
Dictyochophycées plutôt que dans les Chrysophycées. La classe des Parmophyceae est 
proposée pour l'ordre, encore énigmatique, des Parmales et celle des Sarcinochrysido- 
phyceae pour l'ordre des Sarcinochrysidales. 

Dans le chapitre consacré aux algues vertes, C. van den Hoek, qui est l'un des 
quelques trés grands spécialistes de ce groupe, en expose magistralement sa conception 
en utilisant les données disponibles, y compris les plus récentes. Au niveau de la 
phylogénie générale et de la nomenclature des ordres, cette conception ne sera pas 
nécessairement partagée, dans le détail, par d'autres spécialistes. A ce sujet, l'article de 
T. Friedl (1995 — Inferring taxonomic positions and testing genus level assignments in 
coccoid green lichen algae : a phylogenetic analysis of 18S ribosomal RNA sequences 
from Dictyochloropsis reticulata and from members of the genus Myrmecia (Chloro- 
phyta, Trebouxiophyceae cl. nov.). Journal of Phycology 31 (4) : 632-639) n'était pas 
encore publié et aurait évidemment apporté un éclairage supplémentaire sur la 
phylogénie des algues vertes. 

On pourrait ainsi multiplier les éloges pour chacun des chapitres que je n’ai 
pas mentionnés : Glaucophyta, Haptophyta, Cryptophyta, Dinophyta, Euglenophyta et 
Chlorarachniophyta. 

En ce qui concerne le glossaire, les phycologues frangais seront (comme je Гаі 
été) probablement contents de découvrir dans un ouvrage de langue anglaise une 
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definition du mot « propagule » en accord avec la conception que nous en avons en 
France. 

Quelque soit mon admiration pour ce livre, sa clarté et le gigantesque travail 
qu'il représente, il y a nécessairement quelques points de détails pour lesquels je ne suis 
pas totalement en accord ou qui méritent une discussion. 

Les auteurs ne font pas de distinction entre le laminarane (des algues brunes) 
et le chrysolaminarane (des Chrysophycées) deux polyméres trés voisins qu'ils 
regroupent sous le terme de « chrysolaminarane ». Or, puisque le mot « paramylon » 
est conservé (à juste titre !) mais défini seulement, au méme titre que le chrysolami- 
narane, comme étant un glucane 8 1-3, le lecteur ne comprend pas la nécessité, pourtant 
justifiée (ces deux polymères n’ont pas les mêmes propriétés physicochimiques), de 
maintenir ces deux mots. Il était peut-être plus simple, pour éviter d'aborder des 
considérations biochimiques structurales complexes, de ne parler que de glucanes « 1-4 
(amidons sensu lato) et B 1-3. Le terme « fucoidane » est préféré à celui de « fucane », 
sans justification mais probablement avec raison, puisque ce polymère n’est pas 
constitué uniquement de fucose ; cependant, sa définition ne fait pas mention de la 
présence de divers acides uroniques qui peuvent pourtant en constituer une frac- 
tion importante (l'acide glucuronique est cependant indiqué dans le texte, p. 169). 
«Fucoidanes» aurait aussi été plus exact car ces macromolécules peuvent étre 
regroupées en plusieurs types principaux. 

Les auteurs emploient le terme «flagelle» (en précisant malgré tout 
eukaryotic flagellum) sans indiquer que plusieurs auteurs considérent que ce vocable 
devrait étre réservé aux prokaryotes, par opposition à « cil » ou « undulipode » chez les 
eukaryotes. 

P. 519, les auteurs se heurtent au probléme classique du mot « filament » qui 
est défini de maniére ambigué, soit comme une file de cellules (définition classiquement 
admise en phycologie) soit comme une structure en forme de fil (c'est à dire d'allure 
filamenteuse mais non unisériée). Pour la clarté du texte, il aurait peut-étre été bon 
d'utiliser systématiquement deux formulations distinctes : « filament » d'une part et 
«morphologie d'allure filamenteuse », d'autre part, comme le font Cabioc'h et al. 
(1992, Guide des algues des mers d'Europe, Paris, Delachaux et Niestlé). 

On congoit que les auteurs aient consacré un chapitre distinct aux « proch- 
lorophytes » compte tenu de leur importance pour les océanographes comme pour les 
phylogénéticiens, Mais après avoir souligné leur nature polyphylétique et purement 
cyanobactérienne, il y a une certaine contradiction à en faire une division séparée. 

Pourquoi avoir conservé deux classes au sein des algues rouges alors que les 
Bangiophycées sont paraphylétiques ? En outre, il n'est pas précisé si les caractères des 
ordres traités incluent ou non ceux des ordres cités mais non traités (par exemple : les 
Gigartinales comprennent-ils les Gracilariales ?). On peut supposer que non mais, de ce 
fait, un certain flou est introduit dans un chapitre remarquablement précis. Par ailleurs, 
le chapitre consacré à cette division ne comporte aucune allusion aux divers types de 
carraghénanes et à leur répartition au sein des différents ordres, pourtant, plusieurs 
travaux récents mettent en évidence une relation entre la classification des algues rouges 
et leur composition pariétale. Enfin, les prérhodophytes (Cyanidium et affiliés) ne sont 
pas évoqués. 

La classe des Sarcinochrysidophyceae créée par les auteurs pour l'ordre des 
Sarcinochrysidales est ambigué : cet ordre est-il pris au sens large ou au sens strict 
(sensu O'Kelly et Billard)? Au sens large, cette classe serait polyphylétique car elle 
contiendrait d'une part les Chrysoméridales (sensu O'Kelly er Billard), le taxon frère 
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des algues brunes, et d’autre part les Sarcinochrysidales sensu stricto qui ne sont pas 
directement affiliés aux Phéophycées. 

Probablement par commodité, les auteurs ont aussi conservé la division 
traditionnelle des diatomées : centriques et pennées, or, les diatomées centriques sont 
paraphylétiques. 

Il faut redire que cet ouvrage, trés pédagogique, sera trés utile aux 
enseignants, aux étudiants et méme aux chercheurs, dans bien d'autres domaines que 
ces aspects phylogénétiques, par exemple pour les explications claires qu'il fournit sur 
la terminologie descriptive des « algues » au microscope électronique, en particulier 
pour le cytosquelette et les divers types de mitose et de cytocynèse. Les divers appareils 
flagellaires sont remarquablement détaillés et le système de numérotation des racines 
flagellaires est clairement exposé. 


B. de Reviers 
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Pr. P. Bourrelly died on October 31st, 1995 at the age of 85. He remained active a long 
time after he retires, and his books and papers on freshwater algae are well-known by 
authors concerned with freswater algae and protists. Also, he was the director of the 
journal Cryptogamie and we would like to render homage to him. It is a pleasure, 
therefore, to invite phycologists to contribute a dedicated paper to the journal, in 1998. 
Your contribution may either be an original research paper or, with the approval of 
the editor, a review paper. Contributions should not exceed 40 manuscript double- 
spaced pages excluding figures and tables. The deadline for the initial submission will 
be March 31st, 1997. All papers will be reviewed in accordance with journal policy and 
sent back for any necessary revisions. To ensure a 1998 publication date, revisions will 
have to be returned within one month of receipt. Please let me know (if possible by 
e-mail or fax) no later than May 31st, 1996 whether you will be able to contribute a 
paper or review. A title will be appreciated as soon as possible. Thank you. 
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